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{OrFIctaL NOTICE. } 


Notice Respecting the “Wrinkle Department,” Western 
Gas Association. 
le 
OFFICE OF THE SECRETARY, 
New Aupany, Inp., Feb. 10, 1896. 
Contributions to the ‘‘ Wrinkle Department,” of which Mr. Geo. T. 
Thompson, of St. Louis, is editor, should be sent to him not later than 
March 20. The ‘‘ Wrinkle Department” is a distinctive and valuable 
feature of the meetings of the Western Gas Association. Its success 
has been due wholly to the personal solicitations of its editor, who has 
been persistent in his efforts to collect a valuable contribution. This 
year it is hoped that contributors will voluntarily and promptly send 
Mr. Thompson their ‘‘ Wrinkles” for the Chattanooga meeting. 
JaMEs W. DunsBar, Sec’y. 








[OrFictaL NOTICE. ] 
Twelfth Annual Meeting of the Ohio Gas Light Association. 


nasi 
OFFICE OF THE SECRETARY, 
CoLumBus, O., March 2, 1896. t 
The following is a list of papers to be read at our twelfth annual 
meeting, which will be held in Cincinnati, O., Wednesday and Thurs- 
day, March 18 and 19, 1896-: 


‘“* Utilizing Gas Liquor in Small Gas Plants,” by Mr. B. P. Holmes, 
Youngstown, O. 

‘* Dots and Dashes,” by Mr. E. H. Jenkins, Covington, Ky. 

‘* Mains and Services ; their Extension into New Territory,” by Mr. 
Geo. Light, Dayton, O. 

** Selling Gas,” by Mr. Henry L. Doherty, Columbus, O. 

‘* Ventilation of Gas Heated Rooms,” by Mr. Donald McDonald, Lou- 
isville, Ky. 


It is expected that unusual interest will be given to the Thursday 
morning session, to which no one but members of the Association will 
be admitted, and at which time especial attention will be given to the 
“* Question Box,” to which all are requested to contribute. i 

The Grand Hotel, where the sessions will be held, is located at the 
corner of Fourth street and Central avenue, and is conveniently 
reachec from all railroad depots. The Columbia avenue cars run di- 
rect to the hotel from the Pennsylvania and C. H. and D. depots, and 
passengers arriving at the Grand Central station have only to cross the 
street to take an elevator which will land them on the office floor of the 
hotel. The hotel is run on both the American and European plan, and 
the rates will be as follows: American plan, $3 per day and upwards ; 
European plan, $1.50 per day and upwards. 

Accommodations can be obtained at other hotels, as follows: Gibson 
House, $3 to $5 per day ; Burnett House, $3 per day ; Palace Hotel, $2 
and $2.50 per day ; Dennison Hotel, $1.50 and $2 per day. 

Those, contemplating attending the meeting are advised to secure 


‘their ro@ins in advance. 


Membership application blanks can be obtained from the Secretary. 
A. P. Laturop, Sec’y, 
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BRIEFLY TOLD. 
sis icleammmibie ac 

THE GIFFORD AND Barrows Papeks.—In our chapters this week of 
the official report of the meeting of the New England Association are 
two papers that will be read with interest, and the discussions thereon 
are also freighted with matter that is sure to find its way into many 
mental storehouses, to be drawn upon in time of future need. The pa- 
per by Mr. N. W. Gifford, of New Bedford, Mass., on ‘‘ Temperature 
Corrections,” is timely, for it considers a topic to which undue attention 
has never been given by gas men, but which should be studied by all 
who desire to make fair and squate account. of the quantities of gas 
made on the works and of the quantities paid for as per the returns 
from the consumers’ meters. Indeed, it is an open secret that were tem- 
perature corrections carefully made and carefully applied the ‘‘ leakage 
returns”’ in many companies would be greatly less disturbing to their 
superintendants than is now the case. The appointment of a committee 
‘*to determine a good way of taking the temperatures,” was an excel- 
lent move, which excellence also extends to the capacities of the gentle- 
men named to serve on it. The paper by Mr. George Barrows, of Phil- 
adelphia, on the ‘‘ Welsbach Light,” led to a bright discussion, in which 
many facts backed by cold figures were brought out. The author de- 
serves much praise for the handsomely deft manner in which he treated 
his theme, and his way out of it proves that it is not always impossible 
for youth and tact to travel together. He is a young man, perhaps the 
youngest man who ever read a paper before the New England Associa 
tion, is a son of the ‘‘man at the helm” of the Welsbaeh Company, 
and is himself in its employ. These conditions naturally would seem 
to point towards taking advantage of the chance to laud the burner at 
least in some measure ; but not a hint of the sort is in his paper. It is 
historical, descriptive and explanatory ; furthermore, it is put together 
in a-workmanlike way from a literary point of view. The discussion, 
as we remarked before, bristled with accounts of practical experience, 
in which figures, rather than fancies, predominated. 





A Pernicious BiLt.—On the 4th inst., Senator Jacob Cantor, of this 
city, introduced into the New York Senate a bill bearing the number 
853, and carrying the following title: ‘‘ An Act to authorize and regu- 
late the manufacture and supply of gas by the New York Carbide and 
Acetylene Company in the counties of New York, Kings, Queens, Rich- 
mond and Westchester.” While on its face it purports to authorize the 
New York Carbide and Acetylene Company, ‘‘a corporation heretofore 
incorporated under the general laws of this State” to distribute gas 
made from calcic carbide (inferentially) in the four counties mentioned, 
it in reality would enable the said Compahy to distribute in the terri- 
tory named any sort of gas that would have ‘‘an illuminating power 
of 25 sperm candles” at a price not in excess of the ‘‘ price per 1,000 
feet allowed by law to be charged by other gas companies in such city, 
town or village respectively.” The only restriction (?) is that the Com- 
pany shall be obliged to obtain the consent of the necessary local 
authority for the opening of the streets, ‘‘ under such regulations as 
such commissioner or other officer or board may prescribe ;” but lines 
17, 18 and 19 direct, ‘‘ And such commissioner, officer or board shall 
grant such consent under reasonable regulations as to the manner of 
laying such pipes, mains or conductors.” The real effect of the bill 
would be to open wide to the ‘‘ Carbide and Acetylene Company” the 
entire gas field of the named counties without hindrance. 





Notgs.—In the suit for damages brought by Mr. ThomasG. Lansden, 
against the Washington (D. C.) Gas Light Company, who charged that 
defendant was responsible for a libelous article concerning him, which 
was published in a certain paper printed in this city in one of its issues 
for 1894, the jury awarded plaintiff the sum of $12,500.—The North 
German Lloyd steamship Spree, which left this port for Bremen by way 
of Southampton on the morning of the 10th inst., had quite a gaseous 
representation on board. The travellers were: Mr. Fred. Bredel, wife 
and daughter, who visit North Germany ‘‘and elsewhere,” for a period 
of two months. Mr. W. E. Steinwedell, ason of Capt. Wm. Stein- 
wedell, President of the Quincy (Ills.) Gas Light and Coke Company, 
who expects to serve for two years under the tutelage of Herr von 
Oechelhauser, Chief of the German Continental Gas Geselleschaft, 
during the reconstruction of that Company’s station at Dessau. Young 
Steinwedell is bound to be heard from later on in American gas circles. 
The remaining voyager was Mr. T. R. Beal, the Superintendent of the 
Central Gas Light Company, of this city, and son of Mr.Wwm. R. Beal, 
the Company’s President. Mr. Beal will_remain abroad about two 
months.- May they all enjoy themselves and eventually return to us 
all the better for their outing. ——-Mr. Stephen-Powell, for many years 
Manager of the Hempstead (L: 1.)'Gas. Light Cotpany,- was brutally 
murdered on the night of the 7th inst., while on his way. to:his home. 
The motive of his assailant was robbery. : 





(OFFICIAL REPORT—REVISED BY THE SECRETARY—CONTINUED FROM 

PaGE 374.] 

TWENTY-SIXTH ANNUAL MEETING OF THE NEw 

ENGLAND ASSOCIATION OF GAS ENGINEERS. 
— At SR 

Hep at Youna’s Horst, Boston, Mass., Feb. 20 and 21, 1896. 








Seconp Day—MORNING SESSION. 


The meeting was reconvened at 10:30 a.m. of Friday, February 21st, 
and the President introduced Mr. N. W. Gifford, of New Bedford, 
Mass., who read the following paper on 


TEMPERATURE CORRECTIONS. 


Do gas companies make correction for temperature of the gas at 
station meter? This question was given me by the rulers of this Asso- 
ciation as the subject for a paper. Hence my appearance before you. 

In order to find what is the practice in this section of the country, 
circular letters containing the following questions were sent to the man- 
agers of some of the larger gas works : 

First—Do you keep a record of the temperature of gas at station 
meter ? 

Second—Do you make correction for same in making up your output ? 

Third—Have you data or reliable estimates of the average tempera- 
ture of gas at your consumers’ meters ? 

Of the 24 replies received, 13 keep no record of temperature, 11 record 
the temperature at station meter, but only 4 make any correction for 
the same. Two gave figures on temperature of consumers’ meters. 
This would seem to indicate that the subject has not received much at- 
tention at the hands of New England gas men. 

At our works a record is kept of the gas temperature at various points 
through the works, as well as of the outside air. Monthly averages of 
these figures are also kept. 

Some time ago my attention was cailed to this matter, and, in looking 
over the preceding year’s record, I found that the monthly correction 
in cubic feet for the warm months just about offset that for the cold 
ones, so at that time I gave the matter no further thought. I find, how- 
ever, that other years do not show the same results. 

’ At the ’89 meeting of the American Gas Light Association, Mr. E. C. 
Jones, then of South Boston, read a paper in which he touched on this 
point—i. e., the difference in volume of gas on account of the tempera- 
ture as measured at the gas works and at the consumers’ meters. The 
paper referred to assumed the yearly average selling temperature to be 
that of the air, or 48.1° F. I find the general impression among gas 
men to be that it is nearer 60° F. 

There is, however, such a variety of places where gas meters are set 
that the extremes of temperature are wide apart. Doubtless many of 
you have meters set in coal holes, where the icicles hang on the con- 
nections, and others near steam pipes where it is hot enough to fry the 
life out of the diaphragms. But by far the greater part of our meters 
are set in cellars, usually on a shelf placed against the wall. The cellar 
is partially warmed in winter, and somewhat protected from the out- 
door heat in summer. The gas as it comes from the mains must have 
about the same temperature as the ground itself, and would seldom find 
a lower temperature on reaching the meter unless it isin a very ex- 
posed place, like one I recently heard of, where frost was found in the 
meter connections. 

To find the ground temperature, I obtained from the Water Depart- 
ment the monthly average temperature of the water in the city mains, 
which you will find in the annexed table. The average for the year 
taken was 55.8° F. 

The gas, having a low specific heat, would very soon come to the 
temperature of the meter itself. So we should expect the gas to pass 
the meter at an average temperature above, rather than below, that of 
the ground. 

Some single tests which I made in January showed the following re- 
sults: In a cold cellar the air- was 42°, gas in the service 38°, and the 
water was 38.5°. In a house cellar where there was a furnace the air 
was 50°, gas 47°, and the water 39°. 

In a store cellar, where the service and meter were near steam pipes, 
the air at 3 P.M. was 73°, gas 76°. After lighting-up time, when all the 
burners were going, the air was 76° and gas 69°, the latter showing that 
even when the gas is passing rapidly from the cold ground it.does not 
hold its low temperature very long. ett 

Another fact:to be considered in this problem of ‘temperature correc- 
tion, as applied to unaccounted for gas, is the difference’ in. dutput be- 
tween the cold anid’ warm months, If the same. amount of gas was 





measured each month, then an average temperature forthe year would 








Mar 16, 1896. 


American Gas Light Fournal. 


407 








Table of Temperature and Corrections. 


























Years 1804-95. e ‘ ArenED Temperenye, a: 4 Correction to Leakage Leakage Corrected to 
| Recorded. Y ek | 
wont | btn | atta. [Oeste] is, | meemee | Gi, | eeme | REPS | qe | adapt | sian. | att 
July ...cee 71.9 76.4 83.5 —5.1 60 —4.2 64 10.0 5.16 | 158,700 6.12 130,100 
August ....) 66.5 74.0 74.0 —3.0 60 —2.2 64 10.3 7.3 | 96,700 8.2 71,500 
September..| 64.7 70.0 71.8 —2.6 60 —2.0 62 6.5 3.9 | 96,200 4.4 73,500 
October .... 53.7 59.1 67.5 —1.6 60 —1.6 60 5.3 3.75 | 69,200 3.75 69,200 
November... 39.1 45.6 | 66.5 —1.4 60 | —1.8 58 7.3 5.9 | 77,700 5 6 99,300 
December ..| 32.7 38.3 | 62.5 — 5 60 | —1.4 56 3.3 2.8 26,700 | 1.9 75,500 
January.... 28.8 37.8 | 64.5 —1.0 60 | —2.3 54 5.1 4.1 58,200 | 2.8 131,200 
February. . 23.47 38.7 | 63.0 — .6 60 |} —1.5 56 11.6 11.0 35,000 | 10.2 86,300 
March . 34.4 42.2 | 61.5 — .8 60 — 8 58 6.8 6.5 13,700 | 6.0 34,000 
April ..<. «> 44.3 48.8 | 70.0 —2.2 60 —2.2 60 6.4 4.3 76,700 | 4.3 76,700 
Way ciicsp- 56.6 63.7 | 70.5 —2.3 60 —1.8 62 10.5 8.4 78,500 | 8.8 51,700 
June siises: 65.6 75.2 74.0 —3.0 60 |} —2.6 62 10.8 8.0 | 104,900 | 8.4 90,000 
} 

Average. . 48.48 55.8 | 69,1 | 60 59.3 7.63 5.87 | 892,200 | 5.68 989,000 


! 








be all right ; but, as most of us send out more gas in December than in 
June, the same per cent. of correction would make quite a difference in 
cubie feet. 

The figures in the annexed table cover the year ending June 30, ’95, 
and show in the first column the average monthly temperature of the 
air, then thatof the water in the city mains, next the gas as it goes to 
the station meter. 

The next column shows the correction to reduce the meter readings 
to 60° F. After which are shown the per cent. corrections necessary to 
reduce the meter readings to a standard temperature for each month as 
used by the United Gas Improvement Company for its Northern works. 
These figures were very kindly furnished me by the Company’s General 
Superintendent, Mr. Walton Clark. 

Our leakage as recorded is also shown, and also what it would have 
been had it been corrected for 60°, and for the United Gas Improvement 
Company’s standard as well. In addition to this, the amounts in cubic 
feet which such corrections would have reduced the leakage, are 
shown. 

You will note the leakage, or unaccounted-for gas, is reduced from 
7.63 per cent. to 5.87 per cent. in one case, and to 5.68 per cent. in the 
other. This difference is nearly a million cubic feet, and until pending 
legislation becomes a law is worth something like $1,000, and it seems 
quite worth while to find out whether we are throwing this amount 
away, or whether we never had it. 

Discussion. 

The President—This paper was written by Mr. Gifford at the request 
of the officers of the Association. It is a subject in which we are all 
interested, and I hope some of you will discuss it with Mr. Gifford and 
ask him any questions you may see fit, and bring out any points that 
you think he may not have sufficiently touched upon. I understand 
that the United Gas Improvement Company has been for some time 
considering this question of allowance for different temperatures, in 
order that it may tabulate the results at different stations. Am I 
correct, Mr. Clark ? 

Mr. Clark—Yes. We regard it as important to know from month to 
month just what our leakage is ; and, of course, we cannot know that 
unless we can know the temperature at which we are selling our gas. 
So we made observations during different months of the year in several 
stations, and we established a certain correction to be made for the 
northern works and a certain correction for the southern works. Mr. 
Gifford gives the correction that we make for northern works. The im- 
portance of making the correction is shown, I think, by his leakage fig- 
ures. Correcting to 60°, in the month of July he has a leakage, I un- 
derstand, of 158,700 cubic feet. 

Mr. Gifford—That is all leakage, but the amount of that leakage 
would have been reduced if it were corrected. 

Mr. Clark—The correction would have reduced the leakage 158,000 
cubic feet for July, and for the next month 96,000. Certainly it is im- 
portant to a gas manager to be able to figure his leakage accurately, 
and if a correction for temperature would make a difference of 158,000 
cubic feet in the apparent leakage, the little trouble necessary to obtain 
the correct temperature at which to correct, and afterwards to make the 
correction, is insignificant in comparison with the result obtained. The 
U. G.I. Company determines the selling temperature by placing ther- 
mometers in the meter connections in a number of places—probably a 
dozen—in each town at which observation is made, and having those 
thermometers observed three times a night and four times a month. We 


| thus obtain figures which are certainly very close to the fact. It is re- 
| markable that there is very little difference in the selling temperatures , 
‘in winter between towns at which the mercury is 40° below zero, and 
towns in which it hardly goes below zero. The selling degree does not 
vary with the temperature of the atmosphere at all. The selling tem- 
perature, for instance, in the northern works, in the month of July was 
64°, and in the month of January it was 54°—a difference of 10°,where- 
as the temperature of the outside air may have varied 70°. 
The President—Mr. Fowler, have you any questions to ask, or any 
| information to give ? 
| Mr. Fowler—I have always considered that temperature corrections 
| would be a remarably good thing io have, and that they would show us 
| more accurately what we were doing, and what was becoming of the 
| gas we were sending out ; but in my own case I have been so situated 
that they would have been of no practical value. 

Mr. Prichard—I have had afew observations on temperature taken in 
| the last few months, and meant to have brought the figures along, but 
| have lost track of them. We found that a thermometer put in at the 
end of a service pipe going in a cellar would register as low as 40° or 
42°, and we found that the temperature at the outlet of the meter was 
substantially that of the cellar. It depended upon what the tempera- 
ture of the cellar was as to what temperature we were measuring the 
gas at. In many cellars it was substantially 60° all the time ; in other 
cases it was below that. The selling temperature was substantially that 
of the particular cellar at which you were measuring the gas, and the 
gas arrived at that temperature very quickly. If there were two or 
three burners going it would get the temperature all right, and if there 
were six or eight burners going with a 3-light meter it would get the 
temperature of the cellar even with that amount of gas passing 
through. In that connection I also had the temperature at the holder 
taken. It was an uncovered holder, with 100,000 cubic feet capacity, 
and we took the temperature one day after it had been filled in three or 
four hours, and found that while the temperature of the outside weath- 
er was 34°, the temperature of the gas in the holder, near the skin, was 
40°, and that down in the center of the holder it was only 42°, showing 
that the whole mass of gas arrived at the same uniform temperature 
very quickly. There was only about 2° difference. We tried that a 
number of times and found that there was substantially the same tem- 
perature. In one case the temperature on the outside was 38° and at 
the inside 40°; in another case it was 34° outside and 35° inside ; and in 
still another case it was 40° in both places ; and in another 40° and 42°, 
respectively, thus showing that the whole mass arrived at the same tem- 
perature very quickly. 

The President—Can Mr. McKay give us any information on this 
subject with regard to Boston ? 

Mr. McKay—In taking the temperature of gas furnished through a 
service meter the thermometer should be protected from recording the 
temperature of the air instead of the temperature of the gas in the 
meter. The rate of flow of gas through a service meter is very slow, 
and the relative exposure of an ordinary glass-cased thermometer out- 
side of the pipe is quite large; and there is a likelihood of the ther- 
mometer (especially when in a metallic case) showing really the tem- 
perature of the air around the meter rather than the temperature of the 
gas that goes through it. 

Mr. Prichard—In our case the thermometer used was an ordinary 
bath thermometer, passed in through a cork, so that the bulb went in- 
side to the center of the pipe, and the cork insulated it from the cold 
material, It was sealed on the outside with plaster of paris or sealing 
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wax, so that the large amount of mercury in the bulb, as compared 
with the smal] amount in the tube, would give the temperature pretty 
accurately. In other cases, for use in the pipe, we covered it with rub- 
ber and slipped it in so that it would not touch the pipe, and so that it 
must have recorded the temperature of the gas. 

The President—Does Mr. Addicks care to say anything on this ques- 
tion of the allowance or correction for temperature of gas after it has 
passed through the meter into the holder ? 

. Mr. Addicks—I think that what Mr. McKay has said would cover 
anything that I might say in the matter. He has had a great deal of 
experience in that direction and has examined the matter very carefully. 
We obtain no regular tests of temperature between the service and the 
meter ; but in the cases which we have observed, more by accident than 
otherwise, as in putting up photometers in very cold rooms, we found 
that in cases where the photometer was near the service the temperature 
~ has been very low—as low, I think, from memory, as 45°. 

The President—Some two months ago Mr. Barker, the Chairman of 
the Massachusetts Gas Commission, asked me if the companies generally 
here in Massachusetts made a correction for temperature in the sending 
out of their gas. I told himI thought very few gas companies did it. 
He said he had been led to believe that some did it, and that the Com- 
mission was considering the question as to whether it should request all 
the companies to make such corrections in order that the results might 
be uniform. That question by Mr. Barker led up to this paper of Mr. 
Gifford’s. I asked several gentlemen if they made such corrections, 
and, finding that they did not, but that some were considering it and 
had made experiments to find out what the variation would be, I 
looked around for a good man to write the paper, and Mr. Gifford 
offered to do it. I do not know that anything will ever come from this 
talk with the Gas Commissioner, but possibly it may lead to some plan 
for better tabulation of accounts—somewhat in the way the United Gas 
Improvement Company do, in order that they may judge of the work 
in their different stations. 

Mr. Neal—I was very glad to hear this paper by Mr. Gifford—it is 
short and quite to the point, for I am greatly interested in the subject. 
I make the correction at 60°. I was rather forced to do it, because the 
apparent loss by leakage or otherwise of gas was great. I cared noth- 
ing about it so far as my own Company was concerned, because, even 
if we had no station meter whatever, we could do business just as well, 
and our profit, if any, would be just as large ; but a statement of loss, 
which we were obliged to make to our Gas Commission, is published 
and read by everyone all over the world ; and, therefore, I thought it 
a very proper expedient to make a correction, and did so. The temper- 
ature is taken twice a day, and we found that in the summer time, for a 
number of months, the gas in the station meter averaged nearly 80°, 
and in the winter it was about 60°. For many years the gas from the 
water gas plant mixed with the gas from the coal gas plant just before 
entering the purifiers, and I supposed that was the cause of the discrep- 
ancy, as oftentimes the mixture was at a very high temperature ; and 
so, when I put in the relief holder, I thought the unaccounted-for gas 
would be very much less ; but it did not seem to have any marked ef- 
fect, it was just about the same. So, fora yearand a half at least, I 
have corrected the amount registered by the station meter at 60° tem- 
perature. At the end of the quarter of 1895, from July to October, I 
found that the unaccounted-for gas had diminished very much from 
some cause or other ; but I have not been able to find out the reason. 
Instead of being 12 or 14, it was only 7 per cent. It fell off that quar- 
ter 44 per cent. You may ask me if I have stopped any leaks recently. 
None.of any consequence. I do not know where this improvement 
came from. Perhaps it will not be so nesessary now for me to make 
the correction as it was before. I think I spoke to Commissioner Barker 
about this, and I think Mr. Lamson asked me about it once. I told 
them that I did make that correction, and I think it is very well to do 
so. In the winter months there is no necessity for the correction, be- 
cause then the temperature of the gas is very near to 60°, but in the 
summer at our works it is very high, sometimes as high as 80°. 

Mr. Coggshall—After making the correction, what was your average 
yield per pound of coal ? 

Mr. Neal—I would be very happy to tell Mr. Coggshall exactly the 
yield, but as I am mixing water gas and coal gas, and have no meter to 
measure the water gas, I cannot tell the yield. I used to keep an accu- 
rate account of the yield of the coal gas, and it averages just about the 
same as far as I can judge—about 5 feet of coal gas to the pound of 
coal. 

Mr. Wood—I would like to emphasize the point make by Mr. McKay 
with regard to the uncertainty in taking the temperature of gas. You 
are dealing, in the first place, with a non-conductor; and taking the 





temperature through an ordinary pipe that is itself a conductor of 
both heat and cold. Some things that have occurred in my experi- 
ence have led me to believe that it is almost impossible to get the cor- 
rect temperature of the gas by any short observation. That is, we can 
never be sure that we have the temperature of. the gas when the ther- 
mometer shows it. I recall a case where we tried an experiment with 
some very hot gas, where it was passing at the rate of 100,000 feet per 
hour in a very large pipe; and we found that by using a very long, all 
glass thermometer, if the bulb was passed through a cork about 2 inches 
we got one temperature, but if the thermometer was shoved down so 
that nearly the whole length was inside, we gut a different reading ; 
thus showing that the heat of the pipe itself, and of the outside air 
had more or less effect. In the case of holder temperature—as we 
are selling gas, if the holder is on the town most of you know that 
the gas does not go into the holder and mix as a general thing, but if 
there is a strong pull on the holder it passes right through from the 
inlet to outlet pipe no matter how far the pipes may be separated. 
Probably all of you have had that experience when changing purifiers 
at lighting up time ; and you know that the fresh gas goes through to 
the consumer, although your holder is pretty well up in the air. | 
maintain that the temperature at delivery under those circumstances 
is practically the temperature of your station meter. The meter is gen- 
erally under uniform conditions of temperature ; that is to say, the 
temperature of the room, and of your average make of gas will be 
about the same for the apparatus and the gas passing through. So it 
strikes me that if there is any correction to be made, the station meter 
is the proper place to take the temperature, rather than from any fig- 
ures that might be taken from cellar observations. I think the figures 
shown in the paper for the days named in January, when the air in 
the cellar was 42°, the gas in the service 38°, and of the water 38.5°, 
that the noted temperature is that of the water, which would probably 
be the ground temperature. I am not convinced that the temperature 
of that gas, if allowed at the time to pass through at a moderate rate, 
was not 60° instead of 38°. The thermometer simply showed the tem- 
perature of the connections where the gas was transferred from the 
ground to the cellar through a wrought iron pipe. The next example 
given there is a little bit better, but it seems to me the same thing 
might apply in that case. If you will read the thermometer in a room 
right along through the 24 hours of the day, and have a thermometer 
in the fitting to take the gas temperature at the same time, I think you 
will find that the gas temperature thermometer will not vary more 
than one degree from the one recording the room temperature. 

Mr. Allyn—I would like to ask Mr. Wood whether he does not think 
it possible that, in the experiment of which he speaks, when he states 
that in passing gas through a 24-inch pipe, he found quite a difference 
in temperature when he raised and lowered the thermometer in the 
pipe, that there was really the difference noticed in the temperature of 
the gas? We know thatif a large body of gas is passed through a 
pipe at a high velocity the temperature would naturally be higher in 
the center of the pipe than it would be where it was retarded by the 
friction caused by coming in contact with the inner surface of the pipe. 

Mr. Wood—Under the conditions in which that test was made I would 
say no, to Mr. Allyn’s question ; because the entire body of gas had been 
heated up to steam temperature in a large reservoir from which this 
pipe was the outlet, and there was alarge amount of gas passing—prob- 
ably 100,000 cubic feet per hour ; it might have been more or less, but it 
was practically that amount. I do not think with such a large body 
of gas going through there could be much difference between the tem- 
perature of the gas at the center of the pipe and that at the surface. 

Mr. Allyn—I must confess that this idea of variations in temperature 
occasioned by having more or less of the tube exposed is rather a new 
idea to me. I had supposed as our Secretary has stated, that there was 
comparatively such a large amount of mercury in the bulb and such 
a very small amount in the tube that it would make noappreciable dif- 
ference whether one-half or three-quarters of the tube was exposed. 

Mr. Prichard—I want to put myself on record as disagreeing with 
Mr. Wood’s statement that it is at all possible for the temperature of 
gas after passing your meter to be 38°, if the gas going into the house is 
38°, because in those cases in which I tried it the thermometer measur- 
ing the temperature of the gas going into the building was insulated 
from the pipe, and it was in the center of the flowing-in body of gas, 
and yet was in the cellar, and it gave us 42°, while gas two or three feet 
from that, passing through the meter, and the bulb well in the center 
of the column of gas, indicated a few degrees below the temperature of 
the cellar. The gas must have been of that temperature because there 
was nothing else for it to take this temperature from. If there was such 





a difference as over 20°, we certainly could not have got the record so 
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near the temperature of the cellar. I do not think our error was more 
than 1° or 2°, if anything at all. If you take a metallic cased ther- 
mometer and screw it into a cast iron pipe I should think you might 
get an error in the record of temperature ; and especially if you do that 
on the station meter, as many of us do, and do not insulate it from the 
pipe; but if you insulate the thermometer and get the bulb well inside 
of the pipe, I am sure you will get practically the temperature of the 
gas. I think Mr, Allyn is right in his assumption, because in this case 
I have no doubt the temperature of the earth was low enough so that 
frost was being deposited on the inside of the pipe ; and, if that be so, 
then the temperature of the outside layer of gas in the pipe, with the 
stream of gas going through, was probably down to 32°, while the body 
of it might have been 40° or over. 

Mr. Neal—I would like to ask Mr. Clark where the thermometer was 
placed which measured the temperature of the gas at the station meter ? 

Mr. Clark—We took the temperature of the gas at the station meter 
through the case. There can be no difficultyin getting the accurate 
and correct temperature of the gas at the consumer’s meter. I cannot 
understand Mr. Wood at all, or think that there is any force in his ob- 
jection tothe accuracy of such results. We put the bulb of the ther- 
mometer in the gas, and we insulate it, so that there is no contact be- 
tween the thermometer and the metallic case, so that it cannot have 
any temperature except that of the gas. We make a special connection 
that we put on the meter, and leave it on during the time our tests are 
being made. Certainly if there is a difference between the temperature 
of the atmosphere and the temperature of the gas flowing through the 
pipe, the atmosphere being the cooler, then the gas flowing through the 
pipe which was in contact with the pipe would be cooler than the gas at 
the center of the pipe. I do not see how there is any escape from that 
conclusion. Whether we have a body of gas or of water flowing 
through a conduit which is colder than itself, the particles in contact 
with the sides of that conduit must be cooler than those at the center 
if there is to be any cooling effect in the pipe. How else do our con- 
densers work ? The condenser cools from the surface of the conduit to 
the center. Therefore the gas that is in contact with the inner surface 
of the conduit must be cooler than the gas at the center, as it would ap- 
pear to me. 

Mr. McKay—As an illustration of the difference between the tem- 
perature of the gas and the register on the thermometer, I would like 
to mention an experiment which I conducted some years ago on steam- 
heated air. A blast pipe was passed through an apparatus for raising 
the temperature by surrounding the pipe with steam heat; then the 
blast passed into a 16 by 10 inch T. We fastened a thermometer in 
the T opposite the branch opening, and found the apparent temperature 
of the air to be about 186°. I felt convinced that that was not the real 
temperature of the air; and, taking the thermometer out of the pipe, I 
allowed the air to flow through the 1-inch opening thus made. The 
thermometer when in the pipe reached to about the middle of the T. 
When the thermometer was removed I held it in the current of air 
escaping through the 1-inch opening, and it registered about 226°, 
showing an apparent error of about 40°. 

Mr. Wood—I did not wish to imply that Mr. Prichard did not know 
how to take the temperature, neither do I wish to maintain that I do 
know how, because the more I study it the more am I convinced that 
Ido not. But, notwithstanding what has been said, I am inclined to 
maintain my position. I recall another experiment with regard to the 
temperature in the photometer room: The photometer was running 
all the time (that is, the burner was kept lighted), and the temperature 
of the room was maintained as nearly as possible at 60°, day and night. 
The connection with the photometer came from the outlet to two large 
uncovered holders. The thermometer was insulated (as Mr. Prichard 
suggests) by acork. The supply was, I think, a 1}-inch pipe. Now, 
taking it year in and year out, it would be supposed that that thermo- 
meter would show the temperature of the gas passing through the pipe, 
and one would naturally think it ought to do so; but the temperature 
shown by that thermometer was practically the room temperature, so 
that the corrections were actually for room temperature only. If we 
had taken the temperature of the room and made the correction, we 
would have been just as well off ; and without having the thermome- 
ter in the gas at all. The element of time should enter into all these 
tests ; and it should not be for a short interval, but for a long time. It 
would be the same at the consumer’s meter. If the thermometer were 
put in in the morning and the temperature of the gas taken when none 
was. burning, that would be one thing; but if the whole house were 
lighted up, and the thermometer read all night long, I think there 
would be quite a variation. But, judging from: experience, it might 
read the same in both cases.. ’ 





Mr. Sherman—In answer to Mr. Gifford’s inquiry in the circular 
which he sent out I inclosed him a record of the temperature of gas at 
our place, taken at our up-town office, for a year. While I have not 
got the figures in mind just now, I have been over them with Mr. Gif- 
ford and refreshed my memory ; and he says that the variation was 
from 47° to 72°, and that the average was 57°. Now this record, and the 
conditions under which it was taken, were conducted by Prof. Silliman, 
which is a guarantee that they were conducted under proper conditions. 
We also had a record of the gas as it passed from the station meter. I 
do not know whether I sent that in myrecord or not. But the question 
to me, which is above this mere question of the temperature at which 
we are selling our gas, is a far more important question; and unless the 
question box will develop a question with regard to that old chestnut 
which the President spoke about—naphthaline—I would like to speak 
to that. Do you know whether that question will come up? 

The President—I have not seen it, but it may be there. 

Mr. Sherman—lIt is so long since this has been discussed that it has 
become rather musty. 

The President—In order that you may not confound that with the 
present question, I will call for that after the papers are finished. 

Mr. Sherman—I will say that Mr. Smith, of the Manhattan Company, 
told me that the average temperature at their main, taken the year 
through, was 60°; our average temperature, as determined by Mr. Silli- 
man, was 57°. 

Mr. Addicks—It seems to me that this is a local question. As I un- 
derstand it, the object of making these corrections is to make compari- 
sons with various parts of the country. I cannot see that such compar- 
ison can be made except in localities similarly situated. I have no 
doubt that if you go further north you will get an entirely different 
story in Montreal from what we do in Boston. And it will be the same 
if you go farther south. I do not think it possible to get any fair fig- 
ures on the basis of the temperature shown in the meter ; and I do not 
think that any figure we may receive would be perfectly satisfactory 
unless obtained by a recording thermometer. And with the record of 
the thermometer you should also have some data as to the amount of 
gas passing through the meter during certain hours. The question of 
correction at the works is a simple matter; and if you take the make of 
gas, plus the leakage, I think you will get as fair figures as we can pos- 
sibly have. 

Mr. Clark—My understanding of the purpose of thermometer cor- 
rections is different from that of Mr. Addicks. My understanding is 
that the object of correcting the temperature at the consumer’s meter 
is to determine from month to month the actual leakage at any given 
place, and not for the purpose of comparing one place with another. 

Mr. Woodward—lI would like to ask Mr. Clark if he makes a cor- 
rection for the gas at the station meter day by day ? 

Mr. Clark—We correct the gas at the station meter and the gas at 
the consumer’s meter to the same temperature in order that we may 
determine just what is the amount of gas that escapes us. And that is 
the whole object of the correction. It enables us to know from month 
to month what our leakage actually is, and we do not have to wait un- 
til the end of the year to ascertain it. 

Mr. Gifford—I think, with regard to Mr. Wood’s position, that his 
point about bringing in the time 1s correct, though I should say that 
he puts it wrong way about; and that, instead of taking plenty of 
time, we should take very little of it, because the change of tempera- 
ture is so rapid that you have got to read it right off. Perhaps some 
of you remember that some time ago Mr. Taber presented some figures 
on temperature, and gave a record of the temperature of gas in stand- 
pipes from the retort house. I had the pleasure of assisting him in ob- 
taining those temperatures. I suppose that most of you have some 
idea what the temperature of your gas is as it leaves the retort; and 
most of you would assume that it has no such temperature when it 
gets to the hydraulic main. It drops through quite a range in a com- 
paratively short space of time. I would call attention to the figures in 
the third column of thistable, andexplain why they areso high. You 
will notice that for each month*during the year they are about 60°. I 
will state that this thermometer is in the inlet of the station meter. I 
at one time had two thermometers—one at the inlet and one at the out- 
let ; but they did-not read alike, and so, to avoid trouble, I took out 
the one at the outlet and confined myself to one reading. Those two 
thermometers showed that the gas was at a different temperature on 
entering and leaving the station meter. In going to the station meter 
it goes directly from the lime purifiers; and the gas is considerably 
increased in temperature while passing through lime purification. My 
intention is to keep the temperature at the meter as near 60° as possi- 
ble; but these figures show that I do not always succeed. As to the 
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object of correcting temperatures being to ascertain the leakage, as was 
stated by Mr. Clark, you will notice from the figures that it makes 
very little difference in this case whether you take 60°, or a variable 
standard—except in some few months. I think the question of ob- 
taining the average temperature at the consumer’s meter, is one for 
every locality where the consumer's meter is set; because, as I have 
pointed out, the conditions are so different—some are set ina hot place, 
and some in a cold place—so that you have got to jump for the general 
average. 

Mr. Addicks—I want to mention one more fact, and that is, if you 
get the temperature around in different districts you will be better able 
to get at the amount of gas actually sold in these districts. 

The President—This paper has been an exceedingly interesting one, 
and has brought out a good discussion. I hope it will result in experi- 
ments being made by many members in the ensuing year. 

Mr. Prichard—I think that most of us have been measuring gas with 
thermometers which are metalically connected with pipes. It seems 
to me a committee could be appointed to determine a good way of tak- 
ing the temperature ; and they might go still further, and take a few 
temperatures in cellars, and at station meters, which might be of great 
service. 

The President—You have heard the suggestion of the Secretary. I 
think the suggestion is a good one.. By the appointment of such a 
committee the subject might be more conveniently handled and brought 
in shape a year from now. 

The motion was carried, and the President appointed as such com- 
mittee : Messrs. Prichard, Addicks and Gifford. 

On motion of Mr. Neal, a vote of thanks was passed to Mr. Gifford. 


A CoupPLE OF TELEGRAMS. 
The Secretary read the following telegrams : 
San Francisco, Cau.,:-Feb. 20, 1896. 


C. F. Prichard, New England Association Gas Engineers, Young’s 
Hotel, Boston, Mass.:—Your last born sends you best wishes for a 
most pleasant and profitable meeting. 

PaciFric Coast Gas ASSOCIATION. 

E. C. Jones, President. 

Co.umevs, O., Feb. 21, 1896. 


Chas. F. Prichard, Secretary New England Association of Gas En- 
gineers, Young’s Hotel, Boston :—Invitations forwarded me from 
home. Regret being unable to attend your meeting. Success to you. 

J. Gwynn, President Ohio Gas Light Association. 


The President here called upon Mr. George Barrows, of Philadelphia, 
who read the following paper on 


THE WELSBACH LIGHT. 


Mr. President and Gentlemen of the New England Association of 
Gas Engineers: If, two years ago, just after I had left college and en- 
tered the employ of the Welsbach Company, I had been asked to read 
a paper on the light, I would have accepted with little hesitancy, feel- 
ing sure that I could tell the truth, the whole truth, and perhaps a 
little more than the truth. Since then I have been pretty steadily at 
work at it, and have come to the conclusion that, when speaking of the 
light, it is much easier to tell the truth, and nothing but the truth, 
leaving the whole truth to be told by some one in the remote future 
when tar will cease from troubling and the pressure is at rest. 

To many people the light is entirely new, something that has recently 
sprung into existence, a creation of the imagination, aided by some kind 
of a mineral, and it does not occur to-them that it is the result of years 
of study and experiment by some of the world’s greatest chemists. 

Even in its present form the light is the same as it was 10 years ago, 
with the exception of the fluid composing the mantle, and a few minor 
details of the construction of the gallery and other parts. 

The first attempts for incandescent lighting were made in the early 
part of this century, by Thomas Drummond, then a young engineer in 
the employ of the British Government, who spent his evenings attend- 
ing lectures by Brande, Faraday and other noted chemists. At one of 
these meetings attention was called to the intense luminosity of lime 
when subjected to a high heat. This made a great impression on Drum- 
mond, and he immediately began experiments to substitute a lime light 
for the Argand burner. The first time this light was used was during 
the survey of Ireland in connection with the heliostat for locating dis- 
tant stations. 

After this the Drummond lime light used with the oxy-hydrogen 
flame became very popular ; magnesium or zircon sometimes being sub- 
stituted for the lime. 

After this little advance was made till 1867, when Tessie du Motay, 


using a combination of hydrogen with coal gas in place of the oxy- 
hydrogen flame, achieved some fair results. 

Later, several experimenters, notably Linnemann and Koch, at- 
tempted to use zircon, in the form of plates or cylinders, with the oxy- 
hydrogen flame, but their efforts were unsuccessful except for illumi- 
nating small spaces. 

Alexander Cruckshanks attempted to heat with non-luminous gases 
a network of platinum coated with lime or other earths. Gillard did 
the same with a basket-shaped network of platinum, using uncarbureted 
water gas made by blowing steam over a red hotiron wire. In both of 
these cases the construction was so delicate that the results were prac- 
tically worthless. For experimental purposes Brin burned carbon pen- 
cils of a suitable sort in pure oxygen. Khotinsky produced light by 
the incandescence of a refractory body in a flame of fluid, pulverized 
or gaseous hydrocarbon, assisted by oxygen. The luminous bodies, con- 
sisting especially of refractory earths, such as oxides of calcium 
barium, strontium, magnesium, aluminum, zirconium, ete. : 

In all of the above cases oxygen plays an essential part because, in 
order to bring such materials as lime, magnesia, calcium, zircon, etc. 
to incandescence, an extraordinary temperature is required for which 
itis necessary to mix oxygen with the gas. This fact rendered the gen- 
eral introduction of any of these burners impracticable, and, except for 
a few special purposes, all have sunk into ‘innocuous desuetude.” 

After this became understood another series of burners came into ex- 
istence, the most important being that of Clamond, who used a platinum 
basket made incandescent with gas which had been heated before com- 
ing to the burner in a manner similar to the present regenerative sys- 
tem—that of Somzee—who made his burner in such a way that it was 
practically a Bunsen flame playing on the illuminating body ; and that 
of Fahnehjelm, who used an ordinary jet burner with non-luminous 
gas for heating his luminous material, which was made into the form of 
fine, round or flat needles, or plates set closely together similar to a 
comb. For this magnesium was preferred on account of its white light, 
cheapness and the little absorption of moisture. 

As has been shown, a whole series of materials had been utilized with 
more or less satisfactory results for the purpose of incandescent light- 
ing. These materials were not, howeyer, suitable ; they volatilized 
when subjected to the intense heat necessary, or were brittle, or did not 
regain their form when once disturbed by too powerful a flame. 

About 1880, Dr. Carl Auer von Welsbach, then a student at Heidel- 
burg, became interested in the subject of incandescent lighting, and 
began a series of experiments under the tutelage of Prof. Bunsen, 
choosing the so-called rare earths for the purpose of luminosity. All 
that was known of these before the time of Dr. Auer was that they be- 
came luminous when heated, and it was through his discoveries that a 
practical test could be made of them. 

Dr. Auer conceived the idea of saturating a vegetable fiber with the 
oxides of certain rare earths properly compounded in the form of a 
fluid, and then by fire destroying the vegetable fiber, the oxide of the 
earths used remaining, reproducing in the most minute detail the exact 
form of the vegetable fiber. After this discovery by Dr. Auer it re- 
quired a long series of experiments to determine on the best vegetable 
fiber to be used, and the size, shape and general construction to make a 
practical lamp. The result of his investigation led him to believe that 
the most suitable material for his purpose was ordinary sewing cotton. 
This thread is knit into an endless tube by a suitable knitting machine, 
is afterward thoroughly washed and made absorbent, is cut. into proper 
lengths, saturated with the fluid, sewed and gathered at the top to give 
it the desired form, stretched over models, and the cotton is then 
burned out. After the cotton has entirely disappeared the mantle is 
put over a suitable burner and manipulated until it has acquired the 
shape most desirable, and at the same time has been tempered and suffi- 
ciently hardened to be transportable. 

Unless this tempering process was undergone the mantle would be 
soft and without shape, unfit for use, and incapable of any but the 
most delicate handling. 

Dr. Auer claimed the use of the rare earths in connection with his 
invention, but the whole series of luminous alkaline earths remain free 
to the world, and a large number of attempts have been made to obtain 
luminous bodies from the plastic earths, from woven quartz fibers, 
from asbestos, etc. Thus, Fahnehjelm wished to cover incandescent 
plates or the like made of the oxides of magnesium, etc., with a coating 
of the fireproof oxides of the heavier metals. 

Heitinger obtained, by heating to a red heat a molecular compound 
of alumina and chronium oxide, a rose-red material which radiated 
light of a yellow-reddish color. 

Schneider made a mantle of a firm skeleton of incombustible mater- 
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ial, such as threads of platinum, asbestos, etc., which was then impreg- 
nated in the fluid. ; 

Eckl used asbestos in sheet form, which was impregnated and then 
placed over the flame in the form of a cylinder. 

Rosenthal made a mantle of porcelain, the walls of which were very 
thin—1-250th of an inch. To construct this mantle he used a wire 
gauze drawn to the proper shape. This was spread with the porcelain 
clay, which, when dried out, was burned in a retort, the web wire fall- 
ing out, leaving pores in the porcelain mantle. 

The above are a few illustrations of the different forms which have 
been attempted to take the place of the mantle made by Dr. Auer, but 
it can be seen at once that any of these different forms, even if made of 
the same material as the Welsbach mantle, must require a very much 
greater quantity of gas to bring it to incandescence, owing to the in- 
creased weight of the substance to be heated. 

Lungren made threads of magnesia, zirconia, etc., and bent these 
into circles, which were placed singly or in pairs over the non-lumin- 
ous flame from an ordinary tip. The incandescent threads were so 
formed that they just coincided with the edge of this flame, and were 
supported by means of a platinum wire. It will be seen at once that 
the incandescent material occupied only a very small portion of the 
fiame zone, and that not the heat of combustion but merely the tem- 
perature of combustion is of any use. — 

The form of the Welsbach mantle is quite different. The Bunsen 
flame is used as a model for forming the mantle. The hot gases pass 
through the meshes of the mantle only in a very small degree, so that 
only a very thin zone of gas rises on the outside. If too much gas is 
used, so that there is a thick film of gas on the outside of the mantle, 
the illumination is very much reduced. Experience has shown that 
with the ordinary sized mantle the most light is obtained by the con- 
sumption of about 3 feet of 22-candle gas at a pressure of 15-tenths. 

Coming now to the development of the lamp in this country, and 
taking up first the sample lamp sent over by Dr. Auer, from Vienna, in 
March, 1887, we find that the general appearance of the lamp is the 
same as that in use at present, though in detail it isquitedifferent. The 
Bunsen is but $ of an inch in diameter and 5} inches long, and the air 
shutter is not adjustable, being practically nothing but a guard to pre- 
vent direct drafts entering at the air holes of the tube. The gallery is a 
very light affair, but similar in shape to the No. 19, which is used on 
natural gas, having prongs to hold the chimney and no guard frame. 
The mantle is about } inch in diameter, but as long as the one in use 
now. The support is of iron. The chimney is constricted, its diameter 
being decreased at the top of the mantle from 2 inches to 14 inches, and 
is 12 inches long—the total height of the lamp being 16 inches. 

The first lamp made in this country, the ‘‘A” lamp, was very similar 
to that sent from Vienna, but the Bunsen was shorter, ‘being about the 
same length as the one now in use on the No. 20 lamp. The mantle was 
the same in diameter as the sample, but was 4 inches long, and the 
chimney, which was 10 inches long, had a constriction in it similar to 
that of the present student lamp. The ‘‘ B” lamp was similar to it, with 
the exception that it had a ring on the outside of the gallery to hold the 
shade, 

One of the great objections to the lamp at that time was its height, 
this being over 12 inches, and experiments immediately commenced to 
cut this down. The No.1 lamp resulted. In this the Bunsen was 
shortened very considerably, being only about 2 inches long, the diam- 
eter of the mantle was increased:to that which is now used, and the gal- 
lery tip, which had hitherto been made of perforated metal, was made 
of steatite.. With the short Bunsen, however, it was found impossible 
to obtain the proper mixture of air and gas, so, after a short life, this 
type also passed out of existence. The No.2 and No. 3 lamps were sim- 
ilar, but were made to take larger sized mantles. 

From this time experiments were continually made, each new lamp 
being numbered consecutively, but none of which, however, were 
found suitable, until the No. 19 was reached. This lamp was intended 
for use on natural gas and has not been changed materially since first 
made. Owing to the intense heat of natural gas great trouble was ex- 
perienced with the breakage of chimneys, and to overcome this it was 
found necessary to use a bulb chimney. 

Next came the No. 20, which has been, perhaps, the best known of 
any of the lamps. On this the adjustable air shutter (which had also 
beenin use on the No. 19) and the 8-inch chimney were used. At first 
the tips were made of steatite, but soon gauzes were substituted, as it 
was found the lamps would not flash back so readily and a more even 
flame could be maintained. The chimney guard first made its appear- 
ance on this lamp, and the clips to hold the bobesche were also added, 


know, has a shorter Bunsen and does away entirely with the use of the 
chimney, the globe acting as both chimney and shade. 

About a year ago the No. 31 burner was put on the market. With 
the exception of a more ornamental gallery this was similar in every 
way to the No. 20. 

Recently in many cities complaints were made of the space between 
the gauzes becoming filled with dust carried up by the draft through 
the air shutter. In the course of time this accumulation would amount 
to so much as to prevent the proper amount of gas passing through the 
burner. To overcome this difficulty the No. 34 lamp was made. In 
this, instead of having two gauzes, a single gauze at the top is used with 
a spreader directly over the Bunsen tube. Any dust coming up through 
the tube strikes the spreader and falls back into the large mixing cham- 
ber, remaining there until it can be taken out. 

The No. 33 and No. 35 galleries are for the same purpose as the No. 
29—to do away with the use of the chimney ; but instead of having two 
gauzes, as in the No. 29, a large mixing chamber and single gauze and 
spreader, as in the No. 34, are used. The No. 33 is for the No. 83 or 
round globe, and the No. 35 is for the No. 82 or pear shaped globe. 

Besides those already mentioned, other improvements that have been 
made in the lamp are the substitution of the 8-inch chimney for the 10- 
inch (which is used altogether in Europe), the corrugated for the plain 
cap, and nickel for iron wire in the support. 

The length of the chimney was determined by experiment. It was 
necessary to take into consideration the amount of light and the general 
appearance of the fixture, and the length of 8 inches was found to be 
the most desirable in every respect, though in cases where the pressure 
is very low, say five or six tenths, it may be of advantage to use the 
long chimney as it increases the draft. A shorter chimney may be used 
without a very perceptible decrease of candle power in cases where the 
consumer has handsome globes that he does not wish to do away with, 
and above which he does not want the chimney to show. 

The corrugated cap permits a small amount of air to mix with the 
gas above the cap and secures better combustion. 

When the light was improperly adjusted and too much gas was used, 
the iron wire support was found to oxidize very quickly, often permit- 
ting the mantle to fall and break. To remedy this nickel was substi- 
tuted, as it would stand the intense heat much better. 

All of the lights in use at the present time will work satisfactorily on 
either water or coal gas, and, with proper adjustment and care, on 
machine gas. On natural gas, where the pressure is greater, a closer 
knit mantle, saturated with a different fluid, is used, and a gauze that 
is coned rather than flat should be used in the cap of the gallery, for 
the reason that natural gas being more sluggish than artificial gas re- 
quires this cone to act as aspreader, throwing the flame out on the sides 
of the mantle. 

With uncarbureted water gas the No. 50 burner is used ; this has no 
Bunsen, as the gas, containing no carbon, needs no mixture of air. 

On gasoline machines it is best to have an air mixing device, so that 
the quality of the vapor will be the same whether the carbureter is full 
or nearly empty. The light can be used on agasoline machine without 
the air mixer if care is taken each time the lights are used to regulate 
the air shutter. 

For use with gasoline, where no machine is to be had, the hydrocar- 
bon lamp is found to give great satisfaction. This lamp uses gasoline 
on a fixture which resembles the student lamp, or a bracket or chan- 
delier provided with a fount to hold the gasoline. It is necessary to 
first heat the burner by means of an alcohol torch before the gasoline 
is turned on, in order to vaporize the gasoline as soon as the cock is op- 
ened. When once started; the lamp vaporizes the gasoline, making its 
own vapor, and this process is continuous until the gasoline is exhausted. 

In Europe the “‘spiritus” lamp is quite common. This looks like an 
ordinary oil lamp with a Welsbach burner placed above the reservoir. 
Wood alcohol is used which is drawn up into a chamber by means of a 
wick, while a second wick feeds a small flame which heats this reser- 
voir, converting the alcohol into vapor, this vapor burning in a Bunsen 
tube. In Europe, where the price of wood alcohol is very low, this is 
an exceedingly economical type of burner, but at the present cost of 
alcohol in this country it is hardly practicable. 

Leaving now the lamp proper, and taking up some of its most promi- 
nent accessories, we come, first, to the by-pass. 

There have been several forms of this, but the most common are what 
are known as the ordinary by-pass and the pilot-jet by pass. In the 
first of these the cock does not shut entirely off, permitting a small 
quantity of the gas, about 1 cubic foot per hour, to pass, burning with 
a small blue flame above the gauze when the gas is turned off In cases 





The:No. 29 was the next lamp to be’generally used. This, as you all 
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if the pressure is varying it is difficult to keep the by-pass light from 
being extinguished. In the pilot jet by-pass a small tube is run up in- 
side of the Bunsen, termimating just above the cap of the gallery. 
When the light is turned off a small flame burns above the top of this 
tube consuming about 2 feet of gas-in 24 hours. Thisis found as a gen- 
eral rule to work more satisfactorily than the ordinary by-pass, as it is 
not so likely to be extinguished by drafts when the pressure is vary- 
ing. 

There have been many types of electrical lighters tried, and some of 
them are fairly successful. The Parke automatic lighter consists of 
small magnets inclosed in a casing just below the base of the Bunsen. 
When the current is sent through the magnet in one direction the gas 
passage is opened, and at the same time a spark is made, the cap ignit- 
ing the gas. Passing the current in the other direction shuts the gas 
off. This is an automatic fixture; that is, the lights may be in one 
part of the house, and turned on or off in another by means of push- 
ing buttons. 

For lighting a number of lamps, the Bogart series lighter has been 
tried with success. This consists of a sparking coil and electrodes for 
each lamp to be lighted, and is practically the same as that which is 
now used for lighting the ordinary gas tips in theaters, churches, pub- 
lic buildings, etc. 

The Rudolph pendant lighter is the one which is probably the most 
in use. This is what might be called an individual apparatus, it being 
placed on each burner to be lighted. By pulling a chain the gas is 
turned on, and at the same time a spark is made which ignites the gas 
issuing from a small tube at the side of the burner. Th‘s small jet ig- 
nites the gas in the burner proper, and is extinguished when the cock 
is turned fully on. To extinguish the light, another chain on the op- 
posite arm of the lever is pulled. In appearance this fixture closely 
resembles the ordinary by-pass. 

For street lighting the spoon lighter is just coming into use. This is 
the invention of a German, and consists of a tube flared at one end and 
placed above the lights in the lantern. When the gas is turned on it 
rises through the chimney, strikes against the flared end of the tube, 
and passes through the tube outside of the lantern, where it can be 
lighted by a torch, this flame flashing back through the tube and light 
ing the gas of the lamp. This arrangement does away with the neces- 
sity of opening and closing the lantern to get at the lamps, and isa 
very simple and effective method for street lighting. 

The question of chimney breakage has been a very grave one, and 
many attempts have been made to secure a chimney that is unbreak 
able, and one which will not, at the same time, absorb an excessive 
amount of light. The result of a good many experiments in this direc- 
tion has been the glass-rod chimney, which is used extensively abroad 
for outside lighting. This consists of a cylinder 2 inches in diameter, 
made of glass rods about 4 inch in diameter and 8 inches long, held in 
nickel rings at top and bottom by means of plaster of paris, This con- 
struction permits of considerable contraction and expansion, and as 
each rod acts as a lens the light is diffused to a considerable extent. 

The first experiments made in this country with this kind of chim- 
ney showed that air entering through the rods cooled the mantle and 
diminished the candle power slightly. To overcome this difficulty 
what is known as the No. 1028 shade was made. This is a cylinder 
slightly larger in diameter than the chimney, and made of glass rods 
in the same manner. The diffusive effect is obtained, and the chim- 
ney, being used inside of this, the draft which is necessary for the best 
results is ma:ntained. : 

Very recently a globe called the Holophane globe has been used with 
some success abroad, and 1s now being tried in this country. This is 
made with horizontal corrugations on the outside and vertical corru- 
gations inside. Those on the inside are plain corrugations, while on 
the outside they are made in the form of lenses, the light being diffused 
by the inside and concentrated at an angle of about 60° below the lamp 
by those on the outside. 

Among the most important of the recent improvements is the anti- 
vibration fixture, which was devised for use in factories or other build- 
ings where an excessive vibration materially shortened the life of the 
mantle. This apparatus consists of a spring to hold the chandelier, 
and two flexible tubes to convey the gas past the spring to the fixture. 
Besides its use for inside lighting, it is also adapted for outdoors with 
suspended lanters in situations where there is apt to be a high wind. 

‘The European companies, notably those in Austria, Germany, 
France and England, have also made great improvements, and 
throughout the world the spirit shown by all the; Gas-glow-light” 
Companies has been an exceedingly p’ ive one. fe cas 
For the chronological order of development of incandescent lighting 


I have drawn largely upon the very interesting paper of Wilhelm 
Gentsch, now being reprinted in the Progressive Age. 


Discussion. 


The President—You have listened to a very able paper, and I have 
no doubt many of you have questions you would like to ask Mr. Bar- 
rows, who, I know, will be very glad to answer any that you may 
ask. To start the discussion I will state that we have on our card two 
questions which I will ask Mr. Barrows to answer : ‘‘ In what cities or 
towns in New England has the Welsbach light been introduced for 
street lighting? To what extent and with what success?’ ‘‘ What is 
the average cost per month for renewal of mantles and chimneys for 
the Welsbach lamp? What does this amount to per thousand of gas ?”’ 
Can Mr. Barrows enlighten us upon this matter ? 

Mr. Barrows—I would like to refer those questions to Mr. Eilbeck, 
who is more familiar with the operations of the Commercial Company, 
and probably has the data at hand. 

Mr. Eilbeck—New England has been a little bit backward in adopt- 
ing the Welsbach light for street lighting. It has so far been intro- 
duced only in Salem, Mass., and New Haven, Conn. I understand 
that the New Haven Company has made a contract for a number of 
street lights ; but as they have only recently been erected we have no 
figures from them as yet. In many other places, however, Welsbach 
lights are being used for street lighting, and I presume it would inter- 
est the gentlemen to know the number of mantles used per post per 
year. If you desire it, I have some data here from a number of places. 

The President—We would be very glad to hear it. 

Mr. Eilbeck—In Reading, Pa., where the lights have been used 
quite extensively for some time, they find that the average is a little 
less than 4 mantles per lamp post per year. In the residential part of 
Camden, N. J., the average is about 34 per lamp post, and in the busi- 
ness sections about 4 mantles per post. In Columbus, Ohio, the rec- 
ord is still better. In the residential portion of that city the average is 
only 2 mantles per post, and in the business section they have been 
using about 3} mantles per year. In Milwaukee, Wis., where the 
light has been subjected to the severest test in any part of the United 
States, and where it has been in use only during the winter months, 
they have used at the rate of about 54 mantles per post per year, or at 
that rate for the time the lights have been in use. But there they have 
been using the hghts under less favorable conditions than generally 
exist in other cities, and they haye some considerable trouble from 
globe fractures resulting from the high winds. We are at present 
making an experiment. with street lights in Brooklyn, N. Y., and thus 
far the result has been very satisfactory. The lights have been in use 
there for about two months. We have installed the lights on 18 lamps 
on Sixth avenue and have lost but one mantle through ordinary 
breakage—except on a single post in front of a grocery store where the 
wagons frequently come in contact with the post, and mantles have 
been broken in that way. The consumption of chimneys in all these 
various places has averaged but two chimneys per post. 

Mr. Addicks—I would like to ask whether the Company or the city 
takes care of these lanterns ? 

Mr. Eilbeck—In all the places I have mentioned the Gas Companies 
are supplying the light and the maintenance at the sametime, and they 
keep the lights in order. 

Mr. Allyn—Does Mr. Eilbeck advocate the use of the mica chimney, 
or of the glass chimney for street lighting ? 

Mr. Eilbeck—Usually we advocate the use of the mica chimney, and 
the No. 1,028 shade that Mr. Barrows referred to in his paper. 

Mr. Coggshall—How many lamps are put in each lantern ? 

Mr. Eilbeck—We recommend fewer lamps in a post and putting the 
posts closer together. In Brooklyn we have been putting two lights in 
the lanterns on street corners and only one light in a lantern along the 
block. We find that it is quite sufficient, the lamps being about 100 
feet apart. 

The President—Can Mr. Eilbeck answer the other question—as to the 
average cost per month for renewals ? 

Mr. Eilbeck—I have some figures with reference to that, which we 
have had prepared at our retail departments in Philadelphia, Pittsburgh 
and New York. We find that the average cost of maintaining the 
light, taken from many thousand accounts, is, in those cities, about as 
follows—these figures being the actual sales to customers: In Philadel- 
phia the consumption of mantles is about 1.30 per lamp per year, and 
something over one-half a chimney per light. In Pittsburgh, 1.85 man- 
tles per year, and 1.2 chimneys. In New York it is 1.75 mantles per 


year per light, and li chimneys. The average cost to consumers for 
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is something less than 80 cents per light—that is, for supplying mantles 
and chimneys. We have not figured in the expense of shades, because 
that is a matter that varies considerably according to the character of 
the place. 

Mr. Nettleton—I would like to ask Mr. Eilbeck if, when he says 80 
cents for repairs, he means 80 cents per lamp for the entire year / 

Mr. Eilbeck—Eighty cents per lamp per year. 

The President—Discussion is in order on the paper generally, as well 
as on these questions. In order that there might be a start to the dis- 
cussion I called for some answers to these two questions ; you may dis- 
cuss those questions or the general paper read by Mr. Barrows. 

Mr. Nettleton—I do not feel myself competent to discuss this very 
excellent paper of Mr. Barrows, but on the matter of these questions 
just read by the President, as to the average cost per month for the re- 
newal of mantles and chimneys for the Welsbach lamp, I have pre- 
pared some figures, I find that in our experience the breakage varies 
very much with the class of customers. For instance, in saloons, for 
various causes, the breakage is very much more than it is in clothing 
stores. I have had prepared a statement of 16 stores for repairs, con- 
sisting of 5 clothing stores, 5 saloons, 2 drug stores, 2 jewelry stores, 1 
drygoods store and 1 cigar store, taken at random from the books 
of the Company. Those 16 customers use 136 lamps. The cost 
for repairs for one year was $131.45, or 96.6 cents per lamp per year. 
The consumption of gas was 562,800 feet. The cost of repairs per 1,000 
feet varied from 58.8 to 1.4 cents, the average per 1,000 feet being 23.35 
cents. 

Mr. E:ilbeck—In the three cities which I have mentioned we are try- 
ing with great success a system of inspection. We find that the people 
are very apt to neglect the light, and that they frequently alter the ad- 
justment, which, of course, interferes with the efficiency of the light. 
We have a regular corps of inspectors who visit the residences and 
stores where the Welsbach lights are being used, and at the same time 
supplying any renewals that may be wanted ; and if the lights are out 
of adjustment they are put in order by our men at the time. The effect 
has been very satisfactory. 

Mr. A. W. Tarbell—Some figures were placed at my command by the 
Waltham agency for the Welsbach light ; and from them the average 
cost of mantles and chimneys per lamp per month for acertain number 
of stores appears to be a little less than 8 cents, or 7.6 cents to be exact ; 
and for some club rooms and a bowling alley, where the cost is sup- 
posed to be considerably greater, the average is 11.5 cents per lamp per 
month. The average cost in dwellings we were unable to get at accu- 
rately, There were many repairs put out to people at the office, and 
the agent did not know where they were going. It is presumed, how- 
ever, that these went for the use of lights in dwelling houses. These 
figures are made up on all store lights in use up to the present time, 
and a great many of them were put on in the fall of 1894, thus having 
been in use through nearly two winters. A number of the original 
mantles are still in good condition. Itis safe to say that 7.6 cents per 
month is pretty nearly correct in the case of Waltham. 

Mr. Coffin—We have some 1,600 Welsbach lights in our city, and are 
thoroughly convinced that the lack of method or carelessness of the 
people who handle them has more to do with the cost of repairs than 
the material itself; so much so that we refuse to sell and deliver 
mantles or chimneys to customers. We have a man who attends to 
that part of the business, and every mantle or chimney that we sell is 
put in place by our man without extra charge. We think that by so 
doing, especially in stores, saloons and like places, the cost of mainten- 
ance has been reduced very nearly one-half. I was very glad to listen 
to this paper by Mr. Barrows, and to have a good many things explained 
which had bothered us about the lights, and especially the first lights 
which were put out when we got the agency for our city business nearly 
two years ago. We were then bothered very much with lint getting 
into the gauzes and causing the mantles to blacken at the top. We 
finally threshed it out ourselves. When we found that they were 
stopped up we took the chimneys off the mantle and burned the black 
spots off. I will say forthe new burners that we put 48 in a store that 
started on the Ist of January, and neither a mantle nor chimney has 
been broken in that store. On January Ist, 1895, a clothing store started 
in to use 32 lights and they broke only four mantles and two chimneys 
last year. That is not exactly our record, but it is the fact in that one 
store. When a new customer asks about the cost of mantles we pre- 
pare his mind for two mantles and two chimneys per year. I think for 
the first six months the average was about at that rate. We have re- 
duced it very nearly 50 per cent. by looking after the lights ourselves ; 
and now we do not sell a mantle or chimney to anybody except. it is 
delivered on their lamp, 


The President—We all associate the Welsbach light with Col. Bar- 
rows, and we shall be very glad to hear from him. 
Col. Barrows—I have very considerable sympathy with the senti- 


‘ment, ‘‘ Lord, let now thy servant depart in peace, for mine eyes have 


seen the coming of the Lord.” I have been attending meetings of Gas 
Associations for years, but this is the first time I have been honored 
with a call to speak. 

The President—Then, Colonel, you ought to make the most of it. 

Col. Barrows—lIt is also the first time I have ever been honored 
with a seat at the banquet. I have paid my fee regularly, and I have 
talked of the Weisbach light. I am pleased beyond measure to know 
that, after the years of labor we have put forth in the endeavor to 
make a light which would prove satisfactory to the gas people, our 
best friends and allies are now the managers of the gas companies. 

The President—I take it upon myself to suggest a vote of thanks to 
Mr. Barrows for his very carefully prepared paper. It has given us a 
great deal of information upon a subject we are all interested in. 
(Motion of thanks carried.) 


REPORT OF COMMITTEE ON PRESIDENT’S ADDRESS. 


Mr. C. J. R. Humphreys read the following report from the Com- 
mittee on the President’s Address, which was, on motion, accepted 
and filed. 

To the New England Association of Gas Engineers : 

Gentlemen—Your Committee charged with the duty of considering 
the President’s address would respectfully report as follows : 

We commend most heartily the very able address of our President, 
and recommend it to the thoughtful and careful perusal, not only of the 
members but also of all those interested in New England Gas Com- 
panies, 

The remarks of the President relating to keeping the works up to 
the possible requirements of the business and taking advantage of the 
present favorable time—from a financial standpoint—for making en- 
largements and improvements of plant should be carefully weighed 
by each individual manager. 

The mutual relations between the gas directors and the gas managers 
are so important, but have been dwelt upon so infrequently that we 
would specially urge upon all parties in interest the thoughtful words 
of the President on this subject. 

The necessity for economy in manufacture and distribution of gas 
is so urgent that we are confident the members will study the remarks 
of the President on this point with a view to personal application. 

We commend to the management of the Association the suggestions 
of the President in regard to investigating and analysing enriching 
oils. 

The matter of acetylene has been dwelt with so fully by the Presi- 
dent and Mr. Addicks that your Committee feel it unnecessary to add 
anything on the subject. 

The Committee again urge the address upon the thoughtful study of 


all the members. 
C. J. R. HUMPHREYs, 
C. H. NETTLETON, 
S. J. Fow er. 


[To be Continued.] 


Committee. 








[Translated from Le Gaz, by Mr. Herman Poole.]} 
Laboratory Apparatus for Testing Gas Coals. 


——< 
By Mr. G. JOUANNE. 


The chemical analysis of gas coals teaches us their elementary com- 
position, in determining the quantity of oxygen, hydrogen, nitrogen, 
sulphur and other substances which they contain. The industrial 
analysis, which consists in determining the proportion of volatile mat- 
ter, coke and cinder, gives some useful results ; but both these analyses 
teach only a little from the practical point of view of working in our 
gas works, and they do not answer the daily questions of the director 
who wishes to keep account of the quality of the coal and to determine 
his selection upon effective results for his especial use. 

In short, what we want to know above all for each kind of coal that 
we use is, Ist, its yield in volume of purified gas suitable for ilumina- 
tion ; 2d, its yield in coke ; 3d, its yield in tar; and, 4th, the nature 
and proportion per cubic foot of the principal impurities which must be 
eliminated from the crude product. 

It is to aid this determination—that is, keeping in mind the practical 
testing of gas—that we have devised a system of apparatus which will 
distil at each charge one kilogram of coal. 

The cast iron retort in which the distillation is effected is of the usual 
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Q-form ; it is a reduced type of the retorts usually set in the gas works. 
For heating, a furnace is used formed of a cylindrical envelope of re- 
fractory clay, bound by a sheet iron jacket, having at its ends cast iron 
plates. 

The furnace rests on a frame of cast iron and may be set up on a table 
or any other Place convenient. 

The retort is heated by means of a powerful gas burner, composed of 
a collection of Bunsen burners of large diameter, so arranged as to pro- 
duce a long enveloping flame, and rapidly reaching the required tem- 
perature for a good distillation. 

The coal to be distilled, previously broken and weighed, is put in an 
iron scoop resting on the sole of the retort. 

The gas produced by the distillation is carried, by a tube fixed in the 
head of the retort, to an apparatus of several parts, so arranged as to 
act as hydraulic main, condenser, scrubber, etc. The gas leaving the 
retort first passes through the water of the lower vessel which acts as a 
hydraulic main ; then it circulates through a series of tubes forming 
the condenser ; the condensed tar and ammoniacal liquor fall directly 
into the lower vessel, then the gas passes up through a central tube to 
the washer, then to the purifier, where it comes in contact with beds of 
powdered lime and iron oxide, which produces complete purification. 
A ‘‘tubulure,” with water seal placed at the top of the apparatus, allows 
the gas te issue and pass through an iron pipe to the gasometer in which 
it may be kept as made. 

The constituent parts of the purifying condenser are cast iron, united 
by means of water seal joints, thus allowing the successive removal of 
each part and its replacing without recourse to bolts. 

The gasometer is composed of a sheet iron tank and has a train accu. 
rately fitted, which indicates directly on a graduated scale the exact 
volume of gas produced by the weight of coal submitted to distillation. 
The apparatus being set up and made ready for use, the test is made as 
follows : 

The quantity of coal to be distilled, broken in small pieces is weighed 
dry, having been desiccated previously, if necessary, and placed in the 
sheet iron scoop, which is then introduced into the retort when it has 
attained the desired temperature. The retort is quickly sealed by means 
of a clay lute and eccentric lever which works easily. 

The products of the distillation are collected in the main where the 
tar is dropped. This being cone shaped and having a cock at the bottom, 
the tar and liquor can be drawn off at the end of the test, from which 
the tarcan be separated by decanting, and weighed. 

The amount of ammoniacal liquor deposited in this vessel can be sepa- 
rated and weighed, or may be found from the difference after the tar is 
taken off. A similar method can be used with the liquor in the 
washer. 

After passing through the washer 4t reaches the purifier, where it is 
acted on successively by iron oxide, which absorbs the sulphureted 
hydrogen, and by slaked lime, which retains the carbonic acid, and 
then goes to the gasometer, by means of which it is easy, as we have 
already seen, to ascertain, by simply reading the scale, the volume of 
gas obtained, and consequently the yield of purified gas suitable for 
illumination. 

While the test was made on only a kilo of coal, still we can always, 
if we work carefully, deduce sufficiently near the yield which would 
be produced by a ton of coal in ordinary working. 

In order to ascertain the yield in coke, it 1s only necessary to weigh 
the residue—the scoop taken out of the retort after distillation. 


If we wish to determine the proportion of impurities contained in the | 


gas produced from the coal submitted to the test, it is sufficient to 
make a distillation from a known weight of coal, and passing the 
produced gas through the purifier not charged with purifying ma- 
terial. The gas thus collected may be submitted to a series of tests 
proper to determine the quantities of impurity—sulphureted hydrogen, 
carbonic acid, carbonic oxide, ammonia, etc.—contained in the crude 
gas. 

Our apparatus ‘“‘essayeur-analyseur”’ is then to be used, and these 
determinations may be easily made by means of titration liquids. 

The determination of the illuminating power of the gas contained in 
the holder of the apparatus may be effected by means of a photometer 
set up in a dark chamber as usual in such tests. 

We have devised a special arrangement of double projection photo- 
meter, based on the simultaneous observation of the equality of lights 
and shades, and which renders the photometric observation very “a 
and-sure, even for inexperienced persons. 

The collection of the apparatus described forms a complete laboratory 
for making all practical tests relative to the yield of coal, the purifica- 





A Couple of Interesting “‘Notes” Abstracted from the 
German, by Mr. Frederic Egner. 
ee 

First ‘‘ Note.”.—By direction of Prof. Bunte, Messrs. Dr. Haber and 
A. Weber conducted a series of experiments at the Chemico-Technical 
Institute of the Technical High School, at Karlsruhe, the objects of 
which were to determine the final composition of the results of com- 
bustion of illuminating gas with special reference to that consumed in 
flames of reduced temperature. The work done, the method employed 
in arriving at, and the final results of their investigations were set 
forth in a paper bearing the unmistakable marks of credibility ; and, 
aside from its practical value, reflects most favorably upon the inde- 
fatigable zeal and scientific accomplishments of its authors. It is not 
too much to say that had the facts established by these gentlemen been 
understood in the early days of the introduction of water gas, a world 
of useless work, worry and annoyance would have been saved the 
pioneers of the then ‘‘ New Gas,” as well as all concerned. The ex- 
periments were most exhaustive, and covered the action and final re- 
sultants of gas used for illumination, heating—or, rather, cooking, and 
gas used to drive motors. In the first case the gas was burned ina 
manner that the flames neither flickered nor smoked ; and with gas 
containing as much as 33 per cent of CO it was found that the portion 
escaping unconsumed was, at the worst, only 0.0066 per cent, and thus 
might be considered as perfectly evanescent. When the same gas was 
consumed in such a manner that it came into contact with a body at a 
white heat—as, for instance, when used with the incandescent gas 
burner—there was absolutely no escape of CO or other combustible 
gases, a result of considerable importance, taken in connection with a 
consideration for illumination with such lights, and with a view to the 
hygienic effects. 

The investigation of flames used for cooking brought out the follow- 
ing suggestions: When gas insufficiently supplied with primary air 
comes in contact with cold surfaces (through faulty construction of 
stoves) undesirably large quantities of combustible gases escape ; but 
this is so only under the conditions stated. Hence, gas cooking stoves 
improperly designed, which permit of above possibility, should be re- 
jected. When the primary air supply is ample, the escaping of unde- 
sirable combustible gas is inappreciable. 

The investigation of the combustion in gas engines demonstrated 
that, when fully loaded, the combustion is complete, but when only 
partly loaded, it was found that some combustible gas still escaped with 
the products 2f the explosions. 

Second “ Note.”"—In a review concerning the use of illuminating 
gas for other purposes than illumination, Director C. Pfudel, of 
Bochum, describes a consumer’s meter, arranged with two trains of 
registering wheel work, which are controlled by clockwork in such a 
way, that during the hours of daylight consumption, one train regis- 
ters the gas consumed in the usual manner, but during the hours be- 
tween sunset and sunrise the other register goesintoaction. The object 
is to enable purveyors of gas to sell at differential rates through the same 
meter ; as for instance, during the daylight hours, for heat and power 
at a low rate, and during the hours of darkness, for lighting, at a 
higher rate. This ought to be looked into by some of our enterprising 
meter manufacturers. 








A New Plan for Heating Benches of Retorts. 


i 
By Mr. E. H. Yorke. 


The highest heats which benches of retorts will stand is one of the 
greatest ends for the gas manager to strive for, inasmuch as only by the 
highest heats can he secure the maximum of results at the minimum of 
cost of production. 

High heats mean less benches under fire, less wear and tear, less 
labor and expense for fuel, and a better yield of gas per pound of coal 
carbonized. 

From the beginning of the manufacture of gas to this time but ‘two 
general plans have been employed to produce heat in benches of retorts, 
namely, the ordinary furnace and the regenerative plan. 

In a contemplation of the subject and the principles involved, the 
idea suggested itself to the writer that, inasmuch as the natural draught 
in a bench furnace was not sufficient to produce the required heat, 
a forced draught would accomplish this end. 

After considerable deliberation he determined to test the efficacy of a 
forced draught and forthwith made the plans to that end. An engine 
and rotary blower were secured and erected, air pipes from blower to’ 
furnace were constructed, and when all the details of the blowing plant 





tion of gas and its illuminating power. 





were completed, the machinery was started, 
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The good effects of the forced draught on the fire were immediately 
apparent. The coke, instead of burning with a moderate glow, com- 
menced to assume a brilliant, white appearance, and in two hours’ time 
the heat on the bench showed a marked improvement. In the follow- 
ing ten hours the heats continued to increase until the bench was al- 
most white heat, and a greater heat was not advisable. 

During these 12 hours the weight of charges had been steadily in- 
creased, so that in this period their weight had been nearly doubled and 
the production of gas by the bench likewise increased, which obviously 
meant a reduction of nearly 50 per cent. in the cost of retort house labor 
for making the gas. ' 

It had heen a question with me whether the CO would be consumed 
by this forced draught, but every indication in the furnace points to its 
being consumed, and the fact that the consumption of coke in the fur- 
nace, under this forced draught, showed no appreciable increase, would 
seem to confirm this conclusion. 

I will not enter into the details of the other factors involved—i. e., 
extra cost of fuel and water for making steam to run blower, interest 
on blower plant, cost of repair etc., for they can be determined to the 
satisfaction of.the individual manager. 

My present purpose is to acquaint my brother managers how I found 
a means for increasing my production of gas per bench and decreasing 
my expense for labor, being influenced to do so by the feeling that each 
manager should freely impart the facts about any improved plan which 
his experiments may have evolved. 








Standard Rules for Electrical Construction and Operation. 
Sell. Gaia 

Electrical World says that the movement organized by the National 
Electric Light Association for the purpose of preparing a standard set 
of rules to meet as fully as possible the conditions that now exist, and 
which at the same time will prove acceptable to the various interests 
affected by electrical construction work, has resulted in interesting a 
number of the more important electrical bodies and industrial organi- 
zations to whom a proper solution of the difficult problem at issue ap- 
peals. 

The list of the bodies which will thus co-operate, together with their 
delegates, is as follows: 

National Electric Light Association, W. J. Hammer; American In- 
stitute of Electrical Engineers, Prof. F. B. Crocker; American Street 
Railway Association, John A. Seely; National Board of Fire Under- 
writers, Wm. H. Merrill; Western Union Telegraph Company, A. S. 
Brown; Postal Telegraph Company, Francis W. Jones; American 
Institute of Architects, Alfred Stone; National Association of Fire 
Engineers, Capt. Wm. Brophy; American Bell Telephone Company, 
C. J. H. Woodbury ; General Electric Company, Lieut. S. Dana 
Greene ; Westinghouse Electric and Manufacturing Company, Chas. 
F. Scott. 

The delegates of the various associations above named will meet in 
joint conference on March 18, but such delegates will not commit the 
bodies they represent to any definite action at the meeting. It is pro- 
posed that the various rules which have been promulgated by the sev- 
eral interests, electrical and insurance, shall be taken up for consider- 
ation and thoroughly discussed from the standpoint of the interests 
represented at that meeting, with a view to forming a new code com- 
prising the best that is in the various sets of rules now in vogue, and 
new matter considered advisable ; that the delegates should take part 
in the discussion and vote upon the various matters which would come 
up bearing upon the importance and value of the rules submitted, and 
after a code has been prepared which has met with the approval of the 
various delegates attending the meeting, that such code be submitted 
by the various delegates to the bodies which they represent, with the 
intention that they shall ultimately, if it is deemed advisable by the 
various national organizations, be approved by them. It is not the in- 
tention that the questions taken up in the discussion shall commit 
the various organizations to any definite decision in this matter, at 
this meeting or hereafter, if they should deem it inadvisable to co- 
operate. 

Mr. W. J. Hammer calls attention to the unsatisfactory condition of 
things which exists to-day, and enumerates the following code of rules: 
That issued by the National Electric Light Association, which is 
largely the basis of all the rules used in the United States ; the code 
adopted. by the National Board of Fire Underwriters ; the rules issued 

by the various illuminating companies; the rules of the Manufactur- 
ers’ Mutual, of the New England and similar associations; the rules 
now about to be issued by the Fire Department of the City of New 





York, and similar organizations in other cities, the independent set of 
rules prepared by consulting engineers, insurance experts, etc., which 
are more or less in vogue in the United States. He believes that the 
existence of these various rules, all of greater or less intrinsic value and 
importance, leads to much confusion, misunderstanding, expense, liti- 
gation and frequently to the interpretation and enforcement of the 
various rules largely in accordance with the personal views of the 
local inspectors. By securing the adoption, promulgation and enforce- 
ment of one single standard which will meet with the approval of the 
various electrical, insurance and allied interests, and which rules shall 
be the result of the joint action of these various interests and not be 
fathered, by any particular association, electrical, insurance or other- 
wise, Mr. Hammer believes we shall arrive at a condition of things 
which has been hoped for and worked for for many years past. He, 
therefore, considers that as the preliminaries for the proposed joint 
meeting have been so successfully inaugurated, it is the duty of not 
only the various organizations which are co operating at this joint 
meeting, but of electrical and insurance men and those connected with 
allied interests, to lend every assistance and encouragement in their 
power to secure the aimed at and much to be desired result of the 
adoption of a single National Code of Rules. 

Mr. Hammer, on behalf of the preliminary committee of the N. E. 
L. A., who are arranging the details of the meeting which is to be held 
in March (and probably on the 19th as well), extends an invitation to 
any one to send, either to his address, 1303 Havemeyer Building, New 
York, or to Mr. George F. Porter, Secretary of the National Electric 
Light Association, 136 Liberty Street, New York, any criticism or sug- 
gestion upon any of the rules now in vogue, or matter which might be 
included in the proposed new code. 

The American Suciety of Mechanical Engineers has extended the 
courtesy of the use of its headquarters at 12 West Thirty-first Street 
for the holding of the proposed joint meeting on March 18 and 19, 1896. 








Pulverized Coal as a Boiler Fuel. 
ee 


Cassier’s for March says that in view of what was tried years ago in 
the way of burning pulverized coal under boilers, with the one object 
of getting the best possible combustion, it is worth noting that Messrs. 
Bryan Donkin & Co., of London, are now experimenting in the same 
line, using what is known as the Wegener system of powdered coal fir- 
ing. Whether this will give any better results than those of earlier 
date remains to be proven, though in several respects the new method 
possesses apparently commendable features. The London Engineer, in 
speaking of it, says that small sacks of the powdered coal, weighing 
about half a hundredweight, are put into a conical hopper. The coal 
gradually falls out of the sacks, as required, into the hopper, and then 
on to a sieve, about 54 inches in diameter, with small openings in it. 
The powdered coal would not go through this with certainty without 
continual tapping, and this is done in the following way: Immediately 
beneath the hopper, and level with the boiler house floor, is an air pipe 
about 20 inches in diameter, through which nearly all the air for com 
bustion enters. As it enters, it is made to pass through the blades of an 
air wheel, or turbine, and this passage of the air causes the latter to re- 
volve like a smoke jack. On the axis of this air wheel there is a little 
knocker which taps the sieve about 150 or 250 times a minute, causing 
the powdered coal to descend vertically through the sieve, meeting the 
air for combustion as it ascends vertically. 

The powdered coal and air for proper combustion in this way get 
mixed pretty thoroughly and pass on into the boiler flue, each particle 
of coal being surrounded by air. There is no grate and there are no 
fire doors, and the stoking simply consists of putting a sack of pow- 
dered coal from time to time into the top of the hopper and seeing that 
the right amount of air is going in for combustion. If there is not suf- 
ficient air for proper combustion entering through the main opening, as 
would be shown by a little smoke, there are two smaller pipes through 
which additional air can be admitted. The only object of the air wheel 
revolving, from 50 to 80 revolutions per minute, is to shake the sieve 
and cause the powdered fuel to go into the furnace in the quantity de- 
sired. When more steam and coal are desired, a greater knock is given 
to the sieve and more powdered coal is burnt ; when less is required, 
less shake is given. A screw adjustment for knocking is provided, to 
regulate the amount of coal entering. The fireman really has nothing 
to do but to put the sacks of coal into the hopper and to regulate the 
amount of air for proper combustion. Analyses of the waste gases are 
said to have shown the combustion to be excellent, 
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Electricity at Niagara Falls. 


———[— > 
By Mr. W. E. Torrie, in Electrical World. 


There is now in process of construction at Niagara Falls, for the de- 
- velopment of electrical power, a plant which, from the conditions of lo- 
cation and natural advantages, it is thought by those interested, will 
produce the cheapest power for the money invested of anyin this coun- 
try. We refer to the plant of the Niagara Falls Hydraulic Power aud 
Manufacturing Company, in the gorge of Niagara river. From the 
plans now prepared, the company will build a stone power house capa- 
ble at the beginning of taking care of eight generators, two of 500 volts 
and 560 kilowatts capacity, and six of 280 volts and the same capacity. 
The six will supply current to the Pittsburgh Reduction Company for 
its new plant now in process of construction on the top of the high 
bank of the gorge, directly overhead of the power house. 

The hydraulic basin from which water is now taken for furnishing 
power to the various mills supplied with power by this Company, is lo- 
cated parallel to and about 300 feet back from the edge of the high 
bank of the river, For this new electrical plant water will be taken in 
an open canal from this hydraulic basin to a forebay 30 feet wide and 
22 feet deep, which has been built near to the edge of the high bank. 
From this forebay, penstock pipes built of flange steel 8 feet in diame- 
ter, will conduct the water down over the high bank 210 feet to the site 
of the power house on the sloping bank at the edge of the water in the 
river below the falls. 

The site for the power house has now been cleared; broken and disin- 
tegrated rock, mixed with huge boulders, which have fallen over the 
bank during the past ages, covered the site in places to a depth of 75 
feet. The work of clearing this material from the site of the power 
house, which is now nearing completion, has been largely done by 
means of a ‘‘Giant”’ or ‘‘Monitor.” This is the kind of machine which 
is so extensively used in the gold mines of the West for excavating by 
means of a stream of water. The machine in use at this point was the 
first one to be used in this part of the country, and it has been of great 
service in this work. Below this loose debris is a strata of Medina 
sandstone. On this the power house is being erected. The rock exca- 
vation is almost completed, the foundation walls constructed, and the 
power house walls nearly finished to the first floor. 

The building will be 60 feet long and 100 feet wide, the intention be- 
ing to add to the length of the building and add other wheels fed by 
separate penstocks from the same forebay as above, as the demand for 
power appears. There will be four Leffel turbine wheels of the hori- 
zontal type, furnishing in all about 7,000-horse power, located on the 
first floor of the power house. These wheels will work under a head of 
210 feet, which is the highest head under which water has ever been 
used for power in the quantity which it is proposed to use in this plant. 
The pressure exerted by water under this head is enormous, and every 
detail of the penstock and water wheels has been designed with the 
greatest care to withstand it. 

The penstock leads from the forebay vertically about 135 feet to the 
top of the sloping bank, thence down the slope to the station next to 
the bank, making the total length of the 8 foot pipe 240 feet. Into the 
building the pipe runs horizontally suspended over the tail race. The 
diameter of this horizontal portion of the pipe is 10 feet. From this 
horizontal portion of the penstock the water is taken directly up through 
60-inch valves to the water-wheels, which are supported upon iron 
beams stiffened by braces into the side of the tail-race. 

Three of the four Leffel turbines are specified to generate 1,700-horse 
power under a head of 205 feet, the minimum head which it is calcu- 
lated will be obtained, and to run at a speed of 250 revolutions per 
minute. Asthe ordinary head will be from 210 to 215 feet, the power 
of these wheels will be from 1,800 to 2,000 horse power each. 

These wheels are being built from general plans made by Mr. W. C. 
Johnson, who, about four years ago, also prepared the plans for the 
two 1,200-horse power wheels used by the Cliff Paper Company at Ni- 
agara Falls, he at that time acting as engineer for that company, and 
having charge of the design and construction of the entire pulp mill 
plant in which these wheels are used. This plant, which will within the 
next two months add electricity to its power plant instead of steam to 
run the paper machines, an innovation in its way, is located adjacent 
to the proposed new plant, and has proved highly successful in all de- 
tails. It embraced several new and important features which had not 


been attempted before in turbine construction, all of which, with other 
new and valuable improvements, will be embodied in the new tur- 
bines. Mr. W. C. Johnson, Chief Engineer of the Hydraulic Com- 
pany, is also in charge of the plans for this work, The eight genera- 









tors will be coupled directly to the turbines on the same shaft, two to 
each wheel. Two of these generators are of the same type as those 
used for street car traffic. The six which are to be used for the Pitts- 
burgh Reduction Company’s plant have already been contracted for 
with the Westinghouse Electric and Manufacturing Company, of Pitts- 
burgh, Pa., and are now being built. These generators will be speeded 
to 250 revolutions per minute and the current will be direct. The 
Pittsburgh Reduction Company is highly pleased with its contract 
with the Hydraulic Company, as it will receive direct current of the 
voltage (280) used in its electric furnaces. The Company will also 
provide its own transmission wires to take the current from the gener- 
ators to the furnaces. It is reported that aluminum wire will be 
used, 

The Niagara Falls Hydraulic Power and Manufacturing Company 
proposes to have nothing to do at present with the alternating current. 
By generating direct current all the elaborate machinery of the trans- 
former department will be done away with, with its high first cost and 
considerable loss in economy. With the direct current the Company 
hopes to be able to supply customers within a radius of two or three 
miles with very small loss in transmission. 

The principal point made by the engineers is that under this form of 
electrical development there is very little liability of stoppage in sup- 
plying electric current. The generators will be close to the wheels and 
coupled direct. The generators themselves will be of the standard type 
and thoroughly tested as to durability and reliability. Between the 
generators and motors of the customers there will be no transformers 
or other electrical devices liable to give out, proving, therefore, the 
cheapest and surest method for short transmission. 

Different styles of generators can also be added for different kinds of 
purposes to which the electric current is to be applied. Two kinds will 
be inaugurated at first, one for the electric smelting works of the Pitts- 
burgh Reduction Company, and the other for short distance power dis- 
tribution. If the Company should at any time desire to equip its plant 
for long distance work, the power house is so built and arranged that 
it can easily be lengthened, and generators and wheels suitable for that 
class of electric generation be added. 

The two 500-volt generators which will be put in with this installation 
will be speeded up to 300 revolutions per minute. These generators will 
be used to serve small customers. The Company expects to be fully 
equipped and running early in the summer. 

Electricity is to play an important part in the paper and pulp trade at 
the Falls. The announcement that the Niagara Falls Paper Company 
will enlarge its plant and build a sulphite addition was made a couple 
of weeks ago, but that Manager J. C. Morgan will call upon electricity 
to be one of his aids in furnishing power for the sulphite mill is now for 
the first time made pnblic. It is an assured fact that motors will be 
placed in the sulphite plant to produce 375-horse power. This will be 
an independent power and the generator will be run direct from the 
shaft operated by the big turbines. There was some talk of the mill 
adopting electricity to run its paper machines, but this would not be in 
line with economy, as the electrical machinery necessary to operate 
the four machines and other appliances will, it is claimed, cost close to 
$50,000. 

Some time ago the story was current that the Niagara Falls Power 
Company, the great producer of electrical power, was having consider- 
able trouble with the long shafts from the turbines to the generators, 
and was considering the advisibility of taking the dynamos and genera- 
tors down into the pit and building a cave where they could be set up 
and run, thus doing away with the present 140 feet of shafting. It is 
said that the Company consulted its electrical engineers, and found that 
although the project would be feasible, it would still be somewhat dan- 
gecous owing to the large amount of dampness surrounding the gen- 
erators, and so the idea was relinquished. 

Secretary William B. Rankine, of the Cataract Construction Com- 
pany, which is virtually the sameas the Niagara Falls Power Company’ 
was seen at the Falls last week, and interviewed in regard to the mat 
ter. He authorized us to say, however, that his Company has no idea 
of placing its generators underground, either in its wheel pit or in ad- 
jacent caves, and that it ‘‘ will continue to run and deliver electricity 
at the same old stand.”” When questioned as to when the contracts for 
the extension of the power house would be awarded, Mr. Rankine said 
that this would be in about two weeks. As this contract will amount 
altogether to aboyt one million dollars, to be expended in building 
wheel pits and in electrical machinery, it will cut quite a figure in the 
electrical trade. 

Mr. Rankine said that bids would be asked from all electrical com- 
panies willing to bid on the generators, 
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ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
Se 
Mr. Davin Leavitt Hoven has been appointed Consulting En- 
gineer to the Buffalo (N. Y.) Gas Light Company. 





THE Lewiston (Me.) Gas Light Company has received the necessary 
sanction to add to the supply of gas in Auburn. The connection will 
be made by means of a pipe over the Grand Trunk Railroad bridge 
across the Androscoggin river. 





Mr. H.W. Wavpron, Treasurer of the Portsmouth (N. H.) Gas and 
Electric Light Company, has also been appointed its General Manager. 





THE proprietors of the Woonsocket (R. I.) Gas Company have 
agreed to allow a discount of 10 cents per 1,000 cubic feet from the sell- 
ing rate ($1.60) on all bills paid on or before the 20th day of the month 
in which they are presented. The Company will also push the use of 
gas stoves for cooking, this summer. 





Messrs, A. J. Rich & Co., acting for the San Francisco Gas Light 
Company, have purchased three properties on Post street, the combined 
frontage of which is 77 feet 6 inches, with a depth of 137 feet 6 inches, 
the purpose of the Company being to erect thereon a substantial and 
handsome 6-story steel and brick building, to be devoted to office pur- 
poses. By the time the Company has moved into its quarters it will 
have expended $200,000. The location is a central one, for the square 
in which the plot is situated is bounded by Post, Geary, Mason and 
Powell streets. 





THE project for the establishment of a gas works at Newport News, 
Va., is again in process of crystallization. 





AMONG the other fuel gas plants for manufacturing purposes con- 
tracted for by the United Gas Improvement Company is one recently 
completed in this city on the premises of the J. L. Mott Iron Works 
Company, for the firing of the ovens used in making enameled bath 
tubs. The old ovens were directly fired by anthracite coal and with 
that practice, irregular heats and an undue proportion of flecked tubs, 
or “seconds,” seemed to be a necessary accompaniment. The initial 
trial of gas firing gave such evidence of the better working of gas fired 
ovens, that, as a result, a gas department was installed, having gener- 
ators aggregating a capacity of 24 tons of fuel per day ; and all the old 
ovens in the larger section of the works have been replaced by gas 
fired ovens. These latter work as smoothly as though they had been 
in operation for years, and (what is much better) turn out a percepti- 
bly higher grade of goods at a lower cost than did the old ovens. 





THE water gas plant recently constructed for the Mendota (Ills.) Gas 
Company by the United Gas Improvement Company has been started 
up, and great satisfaction with its operation has been expressed by the 
President (Mr. M. A. McKey) of the local Company. 





A CORRESPONDENT at Dallas, Texas, writing under, date of the 5th 
inst., says: ‘‘On February 18th the authorities of Dallas, Tex., ordered 
the Dallas Electric Company tocut out or discontinue 45 public ares on 
March 1st ; but on receiptof the direction to cut out the lights the Com- 
pany refused to accept the instruction, declaring that the city was bound 
to stand by its contract equally fast with the obligation of the Company 
to carry it out. The matter of the refusal was referred by Council to a 
special committee ; and then the Council adopted a resolution to the 
effect ‘that the question of the city owning and operating its own elec- 
tric light plant shall be submitted to a vote of the people at the coming 
election in April.’ I submit that the hard facts submitted show glaring 
inconsistency. The city is hard up and cannot issue more bonds. 
Theoretically, her Aldermen have all talked about cutting down ex- 
penses, and some of them were quite eloquent and patriotic on the sub- 
ject; but somehow the majority and minority reports respecting 
retrenchment struck a snag, and about the only economizing that was 
done was to cut off, or order to be cut off, the 45 electric lights repre- 
senting a saving of $4,500—and the city $50,000 behind. But candidates 
must have an opportunity to pose, and each one now can say he wasin 
favor of retrenchment, with a big R; but the others defeated it. Then, 
because the Electric Company did not see fit to turn into the junk pile 
$8,000 worth of energy and material, more political claptrap is sprung 
in the bope of intimidating the —— Electric Company ; and that, too, in 
the face of the fact that it is absurd to think of the city putting up a 
plant without the needed funds in hand and with no ability to raise 
them. But the dear people, who are very much as Mr. Barnum said 
they were, will vote in favor of a municipal plant, and Mr. Barlow will 





direct his index finger to ‘one more wave on the beach of civilization,’ 
and point to the Dallas Electric Company as one of those loiterers get- 
ting a ducking for his ignorance or stupidity.—Isaa.” 





Papers declaring the mortgaging of the properties of the Syracuse 
Gas Company, in the sum of $2,500,000, have been filed. The rate of 
interest is 5 per cent., and the life of the mortgage is 50 years. 





THE plant and franchises of the Sunbury (Pa.) Gas Company have 
been purchased by Philadelphia parties, who will assume possession 
on April 1. The plant is to be remodeled. 





AT the annual meeting of the Tonawanda (Pa.) Gas Company the 
following result was reached: Directors, N. N. Betts, R. A. Mercur, 
S. W. Little, E. L. Smith, C. P. Welles and Fisher Welles; President, 
S. W. Little; Secretary, N. N. Betts; Treasurer, C. P. Welles. 





THE proprietors of the Ottawa (Can.) Gas Company have determined 
to construct an additional holder, rated to store 200,000 cubic feet. It 
is to be of two lifts, and will rest in a brick tank. The order for 
the ironwork was placed in England, and the tank will be constructed 
by Mr. Felix McCullough. 





THE Comins Manufacturing Company, of Upper Sandusky, Ohio, 
engaged for some time in the manufacture of gas and gasoline engines, 
has been placed in the hands of a receiver. 





At the annual meeting of the Wilmington (Del.) Coal Gas Company 
the officers chosen were: Directors, Edward Betts, George S. Capelle, 
John Jones, Jacob Derickson, Washington Jones, Edward Bringhurst, 
Jr., Thomas Jackson, Samuel Bancroft, Jr. and Edward T. Bellah ; 
President, Edward Betts ; Vice-President, GeorgeS. Capelle ; Secretary 
and Treasurer, Wm. P. Taylor ; Superintendent, Thos. Curley. 





It is said that the Gainesville (Fla.) Gas Company is about to engage 
in the electric lighting business. 





Tue formal incorporation of the Company which is to supply gas in 
Cripple Creek, Colorado, has been made. Its title is that of the Cripple 
Creek Incandescent Gas Company, and its initial Directors are : James 
M. Parker, James L: Lindsay, Daniel Weyand, F.S. Treadway and J. 
R. Gleason. The capital stock is $100,000, the place of operation is El 
Paso county, and its offices are in Cripple Creek. 





WE understand that Mr. J. C. Pierson, for many years the capable 
and efficient Superintendent of the Capital Gas Company, of Sacra- 
mento, Cal., has resigned that position, in order to give his personal at- 
tention to some mining interests in which he is interested, in Nevada. 





At the annual meeting of the Quebec (Can.) Gas Company the fol- 
lowing officers were elected : Directors, R. H. Smith, Thomas Norris, 
E. Jones, Wm. Herring, S. J. Shaw. G. R. Renfrew and A. F. Hunt ; 
President, R. H. Smith. 





THE proprietors of the Ravenna (Ohio) Gas and Electric Light Com- 
pany have determined to overhaul the plant. 





THERE is some talk of establishing a fuel gas works at Marion, Ohio. 
This place is the capital of Marion county and is located on the C., C., 
C. and I. Railroad at a point 85 miles northeast of Dayton. The mover 
of the scheme is said to be a Mr. Canfield, of Toledo ; but why he should 
consider the place a likely field for such a gas supply is beyond our 
understanding, since the existing Company (the Marion Gas Light 
Company) is supplying a good article of gas for cooking and heating at 
the fair rate of $1.25 per 1,000 cubic feet. Further, although Marion is 
quite a manufacturing center, the population thereof certainly does not 
exceed 12,000. 


THE Buffalo (N. Y.) Gas Light Company will erect, on the plot re- 
cently purchased by it in the Black Rock district, a storage holder. We 
do not know what the dimension of the vessel is to be, but understand 
that Messrs. R. D. Wood & Co. will construct it. 








Tue Stockton (Cal.) Gas Light and Heat Company has been awarded 
a contract for the public lighting by electricity of that place. The rate 
is $11.70 per lamp per month, as against the rate of $13.50 per lamp for 
last year. 
Tue Albany (N. Y.) Journal of recent date said: ‘‘ Messrs. D. Mc- 


Donald & Co., of this city, commenced proceedings requiring John 
Pauley, Deputy Inspector of Gas Meters, to show cause, on the 14th 
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inst., in the Supreme Court, why he should not inspect and seal all the 
meters manufactured by them. The applicants complain that many of 
their meters have not been inspected and that their business conse- 
quently is injured. Inspector Pauley will show in his answer that it is 
impossible for him, under the present law, to inspect all the meters manu- 
factured by the concern, as he alone cannot do it, and there is no provi- 
sion for assistants. Furthermore, there is no provision under which 
seals can be issued. Messrs. McDonald & Co. turn out about 1,800 me- 
ters a month, and Mr. Pauley says that one man cannot possibly in- 
spect them all properly. There is pending a bill, which, if it is made a 
law, will remove these difficulties. It provides for the collection from 
manufacturers of a fee for each meter examined. These fees shall be 
used to purchase the required seals and to employ necessary assist- 
ants.” 





AT the annual meeting of the Providence (R. I.) Gas Company the 
following Directors were elected: William Goddard, Alpheus B. Slater, 
Royal C. Taft, Edward Pearce, George W. R. Matteson, Jesse Metcalf, 
J. Edward Studley, Newton D. Arnold and Lucian Sharpe. The Di- 
rectors subsequently perfected the following organization: President, 
Royal C. Taft ; Vice-President, William Goddard; Treasurer and Sec: 
retary, A. B. Slater. The following particulars respecting the other 
business transacted at the shareholders’ meeting are taken from the 
Providence Journal: *‘At a meeting of the stockholders of the Provi- 
dence Gas Company it was announced by the Directors that the price 
of gas would, July ist, next, be reduced from $1.20 to $1.10 per 1,000 
cubic feet. A number of extensive improvements will be made in the 
plant and will necessitate an increase in the amount of the capital 
stock. The Directors’ annual report was a comprehensive document 
and contained some statements of general interest. The report says: 
‘ Pursuing the usual policy of the Company, and also in conformity 
with the understanding of the conditions of the franchise from the 
city, the Directors have decided to reduce the price of gas to general 
consumers, from and after the close of the second quarter of this year, 
to $1.10 per 1,000 feet. During November, while the consumption was 
increasing, the Company had difficulty in supplying gas both to the 
northerly and westerly parts of the city. To meet, in part, the diffi- 
culty, a new holder was put in at Olneyville, to take the place 
of the old one out of use for many years. The difficulty in supplying 
was due partly to the increased consumption. The Board in looking 
forward to a probable increased demand have decided to prepare for it 
by the construction of two new holders of large capacity, and also of a 
new purifying house at the West station, plans for which are now in 
preparation. The two new gasometers will be located, one at the North 
End and the other in the West part of the city. The Northern part of 
the city has a short service, and at the time of heaviest consumption of 
gas it is hard work to give satisfactory supply. For the purpose of 
meeting these and other expenditures the Directors have decided to in- 
crease the capital stock of the corporation $250,000, and to issue to 
stockholders 5,000 new shares of new stock at par. The new stock, one 
share for each 10 shares now outstanding, will be issued July 1, 1896, 
to stockholders of record at the close of business, June 20, 1896. The 
capital stock at present is $2,500,000, and the increase makes it $2,750,000. 
There has been no change in the condition of the property from that 
reported last year, other than the unusual amount of new mains laid. 
The increased consumption of gas during the year was about 10 per 
cent. Of the gas sold during the year 1895, 45 per cent. was water gas 
and 55 per cent. was coal gas. Both kinds were made at the two stations 
of the Company. The accident at the Westfield street gasholder on the 
4th of September, whereby five persons were suffocated, was character- 
ized in the report as the first instance in the history of the Company 
where the life of an employee had been lost from suffocation in con- 
nection with its business.” 





It is thought that the Gray syndicate, of West Chester, Pa., will be 
successful in the attempt to purchase, at $52 per share, a controlling 
interest in the stock of the Norristown (Pa.) Gas Company ; for it is 
said that, on the 7th inst., Mr. John Slingluff, to whom the options are 
returnable, had acceptances for 2,700 shares. As the capital stock con- 
sists of 5,962 shares (par value $25 each), the syndicate only needs to 
acquire 282 shares for controlling purpose. . 





Mr. Frep. BREDEL, of Milwaukee, Wis., has just completed for the 
Aurora (Ills.) Gas Light Company a complete gas purifying plant of 
the Bredel type, consisting of an exhauster, condenser, two sulphur ex- 
tracting washers; one compensating cooler, and one ammonia washer, 
with all necessary valves and by-passes. Under the guarantee given 
this apparatus by Mr. Bredel, the Aurora Company will be enabled to 











supply gas of a purity within the limit prescribed by the State, while 
carbonizing coals mined in Illinois, which are usually abnormal in 


their sulphur content. 





THE following interesting facts are taken from the annual report of 
Mr. Chas. D. Jenkins, Inspector of Gas Meters and Illuminating Gas 
for Massachusetts, for 1895: ‘‘ During the year ended December, 31, 
1895, 28,408 gas meters were inspected. Of this number, 27,451 were 
either new or repaired meters, presented for inspection by the manufac- 
turers or Gas Companies, as required by law. A number of these me- 
ters, being found to register incorrectly, were returned for adjustment 
and then retested. Section 12, chap. 61, Public Statutes, provides that 
a@ consumer or Gas Company may request the official inspection of a me- 
ter in use. If the meter is correct the party requesting the inspection 
pays the expenses of removing the meter and having it tested ; while, 
if the meter prove to be incorrect, the Gas Company must pay all 
charges and furnish a new meter to the consumer. Of this class, 959 
meters were tested last year, with the following results: 549, or 57.36 
per cent., were correct within the legal limits of 2 per cent. fast or slow, 
and were resealed; 301 were fast, that is, registered against the consum- 
er, the average error being 4.73 per cent.; 93 were slow, that is, regis- 
tered against the Gas Company, the average error being 9.72 per cent.; 
1 meter would not pass gas, while 13 would pass gas but would not reg- 
ister. The average error of the 943 registering meters was .4 of 1 per 
cent. fast. The greatest error in the fast meters was 22 per cent.; 2 me- 
ters were 15 per cent., 16 meters were between 10 and 15 per cent., and 
97 meters were between 5 and 10 per cent. fast. Of the slow meters 1 
registered 2374 per cent. against the Gas Company ; one, 112 per cent. ; 
three, between 50 and 65 per cent.; three, between 20 and 35 per cent.; 
five, between 15 and 20 per cent.; seven, between 10 and 15 per cent.; 
and forty-seven, between 5 and 10 per cent. Private meter in- 
spectors have again appeared in the State, testing consumers’ me- 
ters in place, by re-measuring the gas through a small dry meter—a 
method not conducive to accurate results. It would seem that 
the consumers go to needless expense in having meters tested in 
such manner, when they have the right to an official inspection by 
this office at a very much less cost, if any, than for the private test. 
This matter has been referred to before in the Inspector’s reports for 
1891 and 1893. With the increasing number of meters used comes a 
demand for meter provers ; and, as last year, five provers have been 
standardized in 1895. This is a delicate operation and requires atmo- 
spheric conditions comparatively hard to obtain. The inspection of the 
gas supplied by the 69 Companies has proceeded much as usual, 544 
inspections having been made by the Inspector and the Assistant In- 
spector. Two inspections yearly are made of each Company, and an 
additional one for every 6 million feet of gas supplied until the tests 
become weekly. A test comprises determination of candle power, 
amount of sulphur and ammonia and presence of sulphureted hydrogen. 
The higher candle power water gases are tested for candle power by the 
Sugg’s table-top, open burner, 6 feet size ; the mixed gases and coal gas 
by the Sugg’s London Argand, improved form, size F. This improved 
form increases the candle power from one-half to three-quarters of a 
candle ; but, as it fulfils the requirements of the law it has been adopted 
as the standard Argand for testing purposes. * * * Leavingout the 
oil gas companies, the averages for the State were: Candle power, 
19.30, a decrease of .01; sulphur, 9.29, a decrease of .18 ; ammonia, 


2.46, a decrease of .11. The 38 coal gases averaged 18.03, an increase 
of .05 candle; the 11 water gases averaged 23.28, a decrease of .36 candle; 
and the 10 mixed coal and water gases averaged 19.65, an increase of .02 
candle. At Gloucester, Plymouth, Manufacturers, of Fall River, and 
Westfield, the tests have been made at the works, as being the most 
available places. Springfield has added a water gas plant, to be run in 
conjunction with the coal gas; Adams has turned over to water gas. 
The average candle power of the gas supplied by the oil gas companies 
(of which there are 8 in the State) was 33.00—the maximum being re- 
turned from Stoughton, and showing a candle power of 43.20; while 
the minimum is reported from Middleborough, where the value was 
found to be 24.80 candles. These figures are the averages of two in- 
spections. Some other interesting details in the report will be given 
next week.” 





ManaGerR Henry B. Leacu, of the Taunton (Mass.) Company, has 
mapped out an extensive scheme of main readjustment and extension 
that will keep him right busy this summer. 





Tue Directors of the Amherst (Mass.) Company have declared a semi- 
annual dividend of 3 per cent., payable April 10th. 





Tue authorities of Westmount, Canada, have entered into a contract 
with the Montreal Gas Company, whereby the latter will supply gas to 
the former for a period of 10 years. 
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The Market for Gas Securities. 

The city gas share market is in a curiously 
dull state, which is only explainable on the 
ground that investors are watching the Albany 
situation with wide-open eyes. Our best ad- 
vices are to the effect that the rate this year will 
not be changed, and we feel safe in saying 
that our advices are quite to the point. In 
the meantime, however, the Senate yesterday 
(Thursday), by a vote of 33 for to 1 against, 
passed the Cantor bill to permit the New York 
Carbide and Acetylene Company to supply gas 
for lighting, heating and power in the counties 
of New York, Kings, Queens, Richmond and 
Westchester. The bill is referred to in our cur- 
rent editorial columns, and it is in effect noth- 
ing more than a huge opposition license against 
the existing Companies, Of course, before the 
Company could become an effective factor in 
the gas supply of New York city at least two 
years would intervene, and by that time the 
rate in this county will be at $1 per 1,000, 
which would put all speculators out of court; 
still the carbide charter meanwhile might be 
made much use of for purposes of one sort or 
another. Consolidated is dull and weak, open- 
ing to-day at 154 to 156; the dividend is pay- 
able Monday. Mutual is lower, as is Equitable 
while Standard (both classes) and New York 
and East River are steady. We note the fol- 
lowing sales at auction : 20 Mutual, at 230} ; 
50 Standard, preferred, at 108}; 350 Consoli- 
dated, at 154; 41 Municipal, of Yonkers, at 564. 
Brooklyn Union is a trifle easier, at 844 to 854. 
Chicago gas is lifeless, at 66} to 663. Laclede 
common is strong, at 284 bid, and Baltimore 
Consolidated, in consequence of renewed pro- 
posed legislative attacks, is lower, at 57 to 58. 
Consumers, of Jersey City, is notably improved, 
at 81 bid, and it ought to go higher, on its 
merits. Western, of Milwaukee, is steady to 
strong, and a fair quotation for St. Paul, Minn., 
is 70 to 70}. 





Gas Stocks. 


a 


Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


Mazcs 16, 


=~ All communications will receive particular attention. 
¢@ The following quotations are based on the par value 


of $100 per share. 

N. Y. City Companies. Capital. 
Consolidated........+++ seeee $35,430,000 
SD cis bbaonecousccabys so 500,000 

oY ME octueuseraenane 220,000 
TID so ctidss cinandececes 4,000,000 
Bonds, 6°8.........+0++ +» 1,000,000 

* MRO UG..<dcce 2,300,000 
Metropolitan Bonds cove 658,000 
Mutual.....scece Gindsedeshse 8,500,000 

SS isecucseckode 1,500,000 
Municipal Bonds..,......... 750,000 
Pe i ckidticickesecciun 150,000 

* [ee ee 150,000 
New York and East River., 5,000,000 
PROGINS «ons cececdecocs 2,000,000 
Bonds Ist 5's.......ccece 3,500,000 

** 1st Con, 5’8....... 1,500,000 
Richmond Co., 8. I......... 348,650 
” Bonds....... 100,000 
SE ccacocossinsosaouda 5,000,000 
Preferred seseseees 5,000,000 
Bonds, ist Mortgage, 5’s_ 1,500,000 
Tncnssénistasenéeoedes 299,650 

Out-of-Town Companies, 

Brooklyn-Union ..,......... 15,000,000 
. “Bonds (5's) 15,000,000 
Bay Bate. .ccsceccoesdeese 5,000,000 
“sg Income Bonds..... 2,000,000 
Boston United Gas Co,-- 
ist Series 8. F. Trust.... 7,000,000 
2d “ “ a 8,000,000 
Buffalo Mutual............. 750,000 
be Bonds....... 200,000 
Central, San Francisco..... 2,000,000 
Chicago Gas Co,........+++ + 25,000,000 
Chicago Gas Lt. & Coke Co. 
Guaranteed Gold Bonds. 7,650,000 
Cin nccticcdsccetge< 1,069,000 
ist Mortgage............ 1,085,000 
Consumers. Jersey City.... 2,000,000 
, Be rasccesce 600,000 
Cincinnati G. & C. Co....... 7,000,000 
Consumers, Toronto........ 1,600,000 
Capital, Sacramento........ 500,000 
TED GUD. cc ncidvcsees 150,000 
Consolidated, Baltimore.... 1,000,000 
Mortgage, 6’s........... 3,600,000 
Chesapeake, ist 6’s..... 1,000,000 
Equitable, 1st 6's. ...... 910.000 
Consolidated, ist 5’s........ 1,490,000 
BPUNEGED.” .cetaddaces-scngese 4,000,000 
we" GO, aks. ics 4,312,000 
Equitable Gas & Fuel Co., 

Chicago, Bonds........... 2,000,000 

Fort Wayne ........sccsccee 2,000,000 
was ORGS sven 2,000,000 
PEs cantactsavsesessove 750,000 
Indianapolis...... .......e++ 2,000,000 
= Bonds, 6’s...... 2,650,000 
i rr eae 750,000 
Lafayette Gas Co., Ind..... 1,000,000 
BARES oi. c0cc08 cesiccepee 1,000,000 - 
RAEN, <ascccpevevssecces 2,570,000 
Laclede, St. Louis .......... 7,500,000 
PRIOR. oop cccce ccccee 2,500,000 
NE oii ost cess 9,084,400 
Little Falls, N. Y........02. 50,000 
BRBES 0.020000 cevccegees 25,000 
Montreal, Canada .......... 2,000,000 
Newark,N. J.,GasCo....... 1,000,000 
BOE, OO. coseccancves 4,000,000 
New Haven.......... esseses 1,000,000 
Oakland, Cal.........cccccoe 2,000,000 
, Bonds......+. 750,000 
Peoples Gas Lt. & Coke Co., 
Chicago, ist Mortgage.... 2,100,000 
2d ” +... 2,500,000 
Peoples, Jersey City........ 500,000 
Paterwom, N. J. cccccccccccse — sevece 
Rochester Gas & Elec. Co.. 2,150,000 
Preferred..... .e.cseceee 2,150,000 
Consolidated 5’s ........ 2,000,000 
San Francisco, Cal. ........ 10.000,000 
St. Paul Gas Light Co...... 1,500,000 
ist Mortgage, 6’s........ 650,000 
Extension, 6’s..........++ 600,000 
General Mortgage, 5's 2,400,000 


Par. 


100 
50 


100 
1,000 
1,000 


100 
1,000 


35 Wau Sr., New Yor Crry. 


Bid. Asked. 
14156 
150 
100 ‘ 
208 8210 
5 
114 A 
108 112 
225 220 
100 =: 102 

79 = 8 
és 98 
37 39 
70 74 
100 =: 100% 
87 88 
50 
7%; 79 
108% 109% 
109 = «111 
112 
$14 85% 
105 106% 
244 2054 
- 30 
° 80 
514 534 
125 = 
95 100 
95 = 
6644 6634 
4 9444 
66% 67 
O4 95 
81 ae 
102 105 
208 oa 
18414 187 
a 41 
57 58 
107) 3=—:107% 
29 
71% «(5 
“s 101 
7 
90 - 
145 
139 144 
20414 106 
180 
80 
90 o 
R 130 
2834 «(8G 
80 & 
9% 98 
ws a 
100 
200 ; 
93 98 
123 
225 
4644 
— 108 
104 105 
a 
99 «86102 
88 Sie 
8 «90 
‘1% «72 
70 = 70% 
88 90 
88 90 


tt, ne pee 500,000 25 ie 
Washington, D. C........... 2,000,000 0 ww oe 
Western, Milwaukee........ 4,000,000 100 66 68 
A ikeccd acscne 3,556,000 Si 83 9016 
Wilmington, Del............ 500,000 50 46188 )~=—s 190 
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Adam Weber, New York City ........cc00-.scccccevcccees 434 
Laclede Firebrick Mfg. Co., St. Louis, Mo................ $34 
Copnees MeN, PRR. PO covets ccccccssccedecscectiadees 434 
James Gardner, Jr., Pittsburgh, Pa.............seceseeees 434 
Henry Maurer & Son, New York City.........ccescsseees 434 
Baltimore Retort and Firebrick Co., Baltimore, ee 434 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 434 
Brooklyn Firebrick Works, Brooklyn, N. Y..............+ 454 
CEMENTS. 

C. L. Gerould & Co., Mount Vernon, N. Y............-0005 434 
INCANDESCENT GAS LAMPS. 
Welsbach Commercial Co., Phila., Pa.........seseeeeses+ 4B 
MICA GOODS, 

The Mica Mfg. Co., New York City.......... eisesasdscnce 420 
BURNERS, 

C. A. Gefrorer, Phila., Pa...<,...... Niivencaveghedvansaucs 438 
George Bray & Co., Leeds, England..........ssee0+ - 435 
LAVA GAS TIPS. 

D. M. Steward Mfg. Co., Chattanooga, Tenn... . 420 
GAS TUBING. 

New York Gas Tubing Co.. New York City............... 421 
J.C. Granger, New York City .....c..00 ..cecsecccecoees 421 
Wm. M. Crane & Co., New York City..... ocdonee eevee «. 422 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 431 
Greenpoint Chemical Works, Brooklyn, N. Y............ 
Henry W. Douglas, Ann Arbor, Mich.........ccsseseseees 


EXHAUSTERS. 
The P. H. & F. M. Roots Co., Connersville, Ind,...... ... 428 
Isbell-Porter Company, New York City............sse0-- 438 
Connelly Iron Sponge and Governor Co., New York City 431 
VALVES. 
Ludlow Valve Manufacturing Co., Troy, N.Y............ 430 
Chapman Valve Manufacturing Co., Boston, Mass....... 430 


BD. Wood & Oo., Phila. ; Pike vivncccecssccccccocccccscese 438 
Continental Iron Works, Brooklyn, N. Y.......... 2... 
The P. H. & F. M. Roots Co., Connersville, Ind........... 
Isbell-Porter Co., New York City.... eneheienes 
The Western Gas Construction Co., Fort Wayne, Ind.... 


S888 


ELECTRICAL APPARATUS. 
Wm. Henry White, New York City.. 








GAS ENGINES. 
Otto Gas Engine Works, Phila., Pa.............cccceceess 444 
The American Gas Engine Co., Phila., Pa..............0. 424 
Backus Water Motor Co., Newark, N. J.......... eodvoces 420 
ENGINES AND BOILERS, 

The Hazelton Boiler Company, New York City,..... cose 42) 
W. G. & G. Greenfield, East Newark, N. J............000: 421 
PURIFIER SCREENS. 

John Cabot, New York City................8 achiniee tobe vans 435 
GAS STOVES. 

American Meter Co., New York and Philadelphia........ 427 
The Goodwin Meter Co., Phila., Pa..... thvondes ean wee eUaipe 442 
George M. Clark & Co., Chicago, MR icwksandccnnas ceases 425 
Maryland Meter and Manufacturing Co., Baltimore, Ma. 442 
William M. Crane & Co., New York City...............55 422 
Keystone Meter Co., Royersford, Pa...............cceeees 442 
A. Weiskittel & Son, Baltimore, Md.................0.... 422 
CHINA GAS KILNS. 

William M. Crane & Co., New York City..... coccces cece SD 
GASHOLDER PAINT. 

New York Marine Paint Co., Poughkeepsie, N.Y......... 430 
RED CEDAR TANKS. 

Williams Mfg. Co., Kalamazoo, Mich............ cece 420 
GASHOLDER TANKS. 

J. P. Whittier, Brooklyn, N. Y........ dnthichéhakhveeeeias 430 
GASHOLDERS. 

Bartlett, Hayward & Co., Baltimore, Md................. 
Continental Iron Works, Brooklyn, N. Y............ scabs ws | 
Deily & Towler, Philadelphia, Pa.................0000.+: 
Davis & Farnum Mfg. Co.,Waltham, Mass................ po 
Kerr Murray Mfg. Co., Fort.Wayne, Ind...............05: 436 | 


Stacey Mfg. Co., Cincinnati Ohio. .............sceeeeeees 439 | 
R. D. Wood & Co., Philadelpbia, Pa.......... 











DIVIDEND NOTICE. 








Orrice or WELSBACH LigHt Co., » tf 
DREXEL BurLpinG, Puiua., March 11, 1896. ; 
The Directors have this day declared a dividend of twenty | 
(20) per cent., payable on March 24, 1896, to stockholders of 
record at the close of business March 14. Checks will be 
mailed. : EDWARD C. LEE, Treasurer. 


Position Wanted 


As Superintendent of Gas Works or 
Gas and Electric Light: Works. 
Has been in the employ of the Long yom CN. J.) Lighting 


cael en Superintendent for the years, and isa) 
echanic, it and the understanding the laying out 





oad erection of — and ao ee of - and water gas. 
Best of references. UTHER, 
1084-4 Box 142, sie  pranch  N J. 





POSITION WANTED ~ 


As Supt. or Manager of a Gas Works or | 
Gas an@ Electric Light Works. 


Fifteen years’ experience as Manager of Gas Works and six 
ane Gas and Electric Light Works. Good reasons for wish- 
Ad to aa present yo mle 
ress “ Y. B.,”* care this Journal. 





FOR SALE, 


Two 10-in. Smith & Sayre Fxhausters, | 

One Condenser. One Washer. 

Four Purifying Boxes, 10 ft. by 16 ft., with 
10-inch Connections. 


SPRINGFIELD GAS LIGHT CO.. | 
Springfield, Mass. | 
| 


1084-4t 


sasenanaal 


Gonsulting Engineer. 


An experienced and competent Engineer, thoroughly versed | 
in all details relating to the manufacture and distribution be 
gas, will act as Consulting Engineer to a few more companies. | 
Concise, accurate, and up to date methods employed, insur- | 
ing economical operations and increased dividends. Terms | 
moderate. Address ‘“‘ A. B. H.,” care this Journal. 











| 
| 
| 








Wanted, Immediately, 


Several Thoroughly Competent Meter 
Repairers, 


Address, stating experience, references and wages expected, 
T. LITTLEHALES, Gen'l Manager Gas Co., 


1080-5 Syracuse, N. Y. 










NO EXTRA LABOR OR 
OPERATING EX- 








UNIFORMITY 
GUARANTEED. 





D. M. STEWARD MFG. 


CHATTANOOGA, TENN. 











Mica Canopies 
AND CHIMNEYS 


For Welsbach Lights. 


Send for Catalog and 
Discounts. 


KK 


The Mica Mfg. Co., 


MICASMITHS, 


No. 88 Fulton St., 
N. Y. City. 











BACKUS GAS ENGINES 





| GUARANTEED SUPERIOR IN EVERY WAY. 


BUILT ON HONOR. 


| Agts. § Chicago Water Motor & Fan Co.. 101 Lake St., Chicago. 
| Michell & Co., - - 154 Congress Street, Boston, Mass. 


Home Office, Backus Water Motor Co., Newark, N. J. 
Send for Catalogue. 





Red Cedar 
=TANKS. 


Cylinders and Caissons Rage 


of PINE or CYPRESS. Any size. 


WILLIAMS MFG. CO., Kalamazoo, Mich. 








we, St., New York. 
onadnock Bldg. Chilago. 
36 S. Market St., ri 

321 Vine St., Phila, 
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Has been made by 


or luw pressure in the supply. 
WELSBACH LIGHTS are fully controlled, and the 
mantles and chimneys. Thousands are already in use. 


THE ‘WILDER MANFG. CO., 


ers may be 





WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity which they are set regardless of high 


vernors soon pay for themselves by preventing the breaking of 
8rd Jon to the Welsbach Co., or sent to ourselves. 


816-822 Cherry St., PHILADELPHIA. 
©0008 0000 000000000000 0080 00080008 00 000000000000 000000000000 00008008008 


cnratesr IMPROVEMENT IN GAS LIGHTING 








lf You Want the Best GAS-TIGHT Tubing, 


BUY OF THE 


NEW YORK GAS TUBING CoO. 


GUARANTEED NOT TO STIFFEN. Makers of All Kinds of Flexible Tubing. 


HERMAN POOLE # Chemical Engineer, 


323 West 34th Street, N. Y. City, 
Makes a Specialty of 


PURIFICATION 


And the Utilization of Waste Products in Gas Manufacture. 


G. W. HUNT GOMPANY. 


| COKE CARS for Gas Works, 
TIP CARS for Carrying Ashes, 
CHARGING CARS for Bringing Coal 
from the Storage Bins to Boiler 
Room and Retort Houses. 


INDUSTRIAL RAILWAYS 


Specially designed for handling material 
in and around 


THE HUNT TIP CAR. Gas Works, Coal Yards, Factories, Etc., Etc. 
45 BROADWAY. NEW YORK. 


THE HAZELTON on porcupine 
. WATER TUBE BOILER. 


4 ) 
Y y The Best Boiler in the World, and the Cheapest per Square Foot 
% of Heating Surface. 


Unequaled for the Economical Production of Very Dry Steam. 


WE GIVE Liberal Capacity, Highest Efficiency, Absolute Safety and 
Thorough Workmanship. 
WE SOLICIT the Critical Examination of the Mechanical Profession 
and the Steam-Using Public, and Your Trade. 


Send for Catalogue and Reports of Tests. 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


Tele, “io isth St," New vor GN'| Office, 716 E. 13th St, N.Y., U.S.A. 
GREENFIELD 


Steam Engine Works. 


Established 1874. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Also Horizontal, Automatic and Variable Cut-off Engines. 
Sizes from 3 to 75 Horse Power. 


' Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adams’ Crate Bars. 


W. G, & G, GREENFIELD, EAST NEWARK, N. J. 
























































e ’ 





J. C. GRANGER 5 wrcoo ee ore 






Mantr. of ™ 


’ PAT. 
GAS . END CAS 
STOVE TUBE. 
TUBING. i: — 
ae BS  Ficvatos Tubing; 


582 to 588 Hudson Street, New York City, 


PRESSURE GAUGE 


For Continuous Records of 


Street Gas Pressure. 


Simple in Construction, 
Accurate in Operation, 
Low in Price, 
Fully Guaranteed. 


Send for Circulars. 


THe BRISTOL CO. 


Waterbury, Conn. 








BRISTOL’S 
RECORDING 











Received Medal at World's Columbian Exposition. 











Peerless Patent 





Improved Gas Bag 





These Gas Bags are used to stop the flow of gas while re- 
pairing or making alterations in gas mains. There have been 
numerous cases of workmen being badly injured, and some- 
times fatally, by the escape of gas resulting from the burst- 
ing of a bag, and our patent improvement is designed to 
obviate such calamities. The indicator A shows unerringly 
when the bag has been sufficienty inflated to pack the main, 
and when the pumping should be stepped. Our Bags are 
made of a rubber stock especially prepared to admit of great 
distension, and to resist the action of Oils, Gases, Naphtha 
and other residuum in the mains, and they are made with 
lapped joints, which adds greatly to their strength. 


in. Gas Bag, each, $0.60 12-in. Gas Bag, each, $5.00 
4 “ “ “ 80 16 “ nt “ 8.35 


5 “ “ 1.05 20 “ = 
“ “ “ 9 “ va 

: “ “ “ = = “ “ 27.50 

1o * “ “ 3.75 


The Peerless Rubber Mfg, Co, 


16 Warren St., N. Y. City. 




































American Gas Light Journal. Mar. 16, 1896 























Send for New Catalogue, Just Issued. 


Everything in the 
Line of Gas Appliances 


Write for Quotations 
on Brass Fittings of all 


for kinds. We carry 
Heating, Cooking Meter and Service Cocks, 
and Independent & Hose Cocks, 


Manufacturing Purposes. Gas Tubing, etc. 


wine 





‘Que 


re _ 


THE NEW VULCAN FAMILY RANCE. 


WILLIAM M. CRANE & CO., 


Factory, 447-453 W. 14th St. Office, 838 Broadway, N. Y. City. 


nt -_ Has vlOveS and Ranges. 


a IN THE WORLD. 
| =! The accompanying cut shows our New 
Table Gas Range, which is listed at only 
" $12.00. This is the Gas Stove to sell | 
to the majority of people, who hesitate | 
about paying out very much money for a 
large Gas Range. 

We have gotten out more new pat- 
terns than any other manufacturer of 
Gas Stoves in the , 
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Send for New Catalogue, Just Out. 


A. WEISKITTEL & SON, 


BALTIMORE, MD. 
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The Improved 


Welsbach Light. 
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A 
¥ 


Welsbach Commercial a 


Drexel Building, 


PHILADELPHIA, PA. 


No. 34 Burner, with No. 74 Shade. 








AMERICAN GAS COMPANY, 


222 South Third Street, Philadelphia, Pa. 


Owns, Operates, Buys and Leases Gas Works. 





ALSO UNDERTAKES ALL KINDS OF CONSTRUCTION WORK. 


Especially the Installation or Extension of Plants for the Manufac- 
ture of Gas from Caking Coal. 
The attention of Gas Managers is particularly called to the many improve- 


ments in this method of manufacture instituted during the past fifteen years, and 
the extremely low cost at present of Coal Gas. 





CORRESPONDENCE RESPECTFULLY SOLICITED. Address 





GHo. G. RAMSDEMI.1L, Gen’l Manner. 
















4.24 
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WM. W. GOODWIN, Prest. O. N..GULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 


MANUPACTURERS OP 


The Double-Acting Gas Engine, 





Tandem 
Cylinder, 
Impulse 
Every, 
Stroke. 

100 to 1,000 


Horse Power. 


For Central 
Stations and 
all work 
sequidi 
extreme 
steadiness. 


ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 





Under the Patents of Griffin, and Diek, Kerr & Co., of London and Kilmarnock. 


eR 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Eléctric Plants. 





the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 


extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. _RECORD.—Successful and constant use in Great Britain for 


the past eight years. Address ww, GOODWIN, President, Lock Box 718, Philadelphia, Pa., or 











THE WESTERN GAS CONSTRUCTION CO. Bldrs, & Gen. Agts. Fort Wavne Ind, 
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J EWEL GAS STOVES 


A few of the world’s best Gas Stoves. All prominent demon- 
strators of cooking use them. Nine-tenths of the Chicago apartment 
houses are furnished with the same 








One Name 
Covers All. 





52 Styles of Cookers. 
54 Styles of Heaters. 








A JEWEL CATALOG ; 
IS WORTH THE ASKING. 


GEORGE M. CLARK & COMPANY, Makers, CHICAGO. 


Eastern Agency, 152-154 West 23d Street, N. Y. City. 














Brav’s Patent “Enamel” Gas Burners. 


Bray’s “ Special * and ‘‘Adjustable” Burners 


Are the Cheapest, Most-Economical and Most Durable in existence, and will, at 
their REDUCED PRICE, save their cost in gas alone in forty hours’ use. 








Union Jet. Slit Union. . Batswing. Adjustable, 


The ‘*Specials’’ are made to Suit Low and High Pressures. The ‘‘Adjustables ”’ 
consist of two Burners screwed together, the sizes of which can be arranged 
to suit any Pressure and Consumption. For full description see Catalogue. 


See that ‘*Bray’s Special’? or ‘‘Bray’s Adjustable’’ is stamped on each kind of Burner. 


ACETYLENE AND RICH OIL GASES.—We now make Burners suitable for use with these Gases. 
TO BE HAD OF DEALERS THROUCHOUT THE STATES. 


IN sted YORK: E. P. Gleason Manufacturing Co., 181 to 189 Mercer St. Graham Anderson, 118 vee Street. 
IN BOSTON, MASS.: Waldo Brothers, 88 Water Street. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. GEO. H. SAGE, Secretary, FRANK L. WILCOX, Treasurer. 


™ BERLIN IRON BRIDGE CO. 


Engineers, Architects, and Builders of Iron and Steel Structures. 


BR QO L/L 7 


4 
= 
| on a | 
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S S \ \ f Giff 
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tip 



























































' 








gums U4 


The above illustration is taken direct from a photograph, and shows the construction of a Traveling Crane placed by us in the Machine Shop of 
the National Meter Company, at Brooklyn, N. Y. The ae the usual construction of brick walls with wooden posts 
supporting wooden floors. The crane girders are attached to wooden posts, and the Crane has a travel the 
full length of the building between the posts. The plan commends itself where parties 
desire to control a limited floor space in a building already built. 





Write for Illustrated Catalogue. 


Office and Works, No. 6 Kailroad Avenue, East Berlin, Conn. 











Avex. C. HumPHrReErs, M.E., ArTHUR G. GLASGOW, M.E., 
MANHATTAN LIFE BUILDING, CABLE ADDRESS, 9 vicTroria ST., 
(64 BRoaDwar,) LONDON & NEW YORK, LONDON, 8. W., 
NEW YORK. ”" HUMGLAS."* ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT- OF SMALL GAS WORKS. 


pa CO. J. BuUMPHRELYs. 
Frice $1. 


A. M. CALLENDER & CO.. No 382 Pine Street New York. 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER C0. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 








PUBLIC LIGHTING TABLE. 








APRIL, 1896. 















































| Table No. 2. 

4 Table No. 1. NEW YORK 

& | FOLLOWING THE cITY. 

= MOON. Att Nieat 

Be | LIGHTING 

» 1a ae 

A | & | Light. |@xtinguish.|| Light.) Extn 

4 || PM. | A.M. 

Wed.| 1] 6.50 pm}12.10 am|| 6.10 | 4.55 
Thu. | 2} 6.50 1.2U 6.15 | 4.40 
Fri. | 3} 6.50 2.20 6.15 | 4.40 
Sat. | 4/ 6.50 Le! 3.00 6.15 | 4.40 
Sun. | 5| 7.00 3.40 6.15 | 4.40 
Mon.| 6} 7.00 4.10 6.15 | 4.40 
Tue. | 7| 7.00 4.30 6.15 | 4.40 
Wed.| 8! 7.00 4.30 6.15 | 4.40 
Thu. | 9} 7.00 4.30 6.25 | 4.30 
Fri. '10| 7.00 4.30 6.25 | 4.30 
Sat. |11) 7.00 4.30 6.25 | 4.30 
Sun. |12| 7.10 Nm} 4.20 6.25 | 4.30 
Mon. | 13} 7.10 4.20 6.25 | 4.30 
Tue. | 14; 7.10 4.20 6.25 | 4.30 
Wed | 15] 7.10 4.20 6.25 | 4.30 
Thu. | 16} 7.10 4.20 6.30 | 4.20 
Fri. ,17/10.40 4.20 6.30 | 4.20 
Sat. |18/11.30 4.20 6.30 | 4.20 
Sun. |19/12.10 am| 4.10 | 6.30 | 4.20 
Mon, |20)12.50 FQ} 4.10 6.30 | 4.20 
Tue. |21) 1.20 4.10 6.30 | 4.20 
Wed. | 22) 1.50 4.10 6.30 | 4.20 
Thu. | 23] 2.20 4.10 6.40 | 4.10 
Fri. |24)| 2.50 4.10 6.40 | 4.10 
Sat. |25| 3.10 4.10 6.40 | 4.10 
Sun. |26'Nol. |NoL. 6.40 | 4.10 
Mon. |27|No I..FM|No L. 6.40 | 4.10 
Tue. |28)/NoL. (No L. 6.40 | 4.10 
Wed. |29| 7.20 pm)11.00 pm)| 6.40 | 4.10 
Thu. |30} 7.20 {12.00 || 6.45 | 4.00 








TOTAL HOURS LIGHTING 
DURING 1896. 


By Table No. 1. By Table No. 2. 


Hrs.Min | Hrs. Min. 
January ....220.40 | January. ...423.20 
February. ..207.00 | February. ..367.40 





March..... 193.00 | March... ..355.35 
April.......174.10 | April......298.50 
May.....-. 164.00 | May....... 264.50 
June ...... 142.10 | June...... 234.25 
July .....-. 142.10 | July....... 243.45 
August ....150.50 | August ....280.25 





September ..163.00 | September. 321.15 
October....193.10 » Gctober .. ..374.30 
November.. 207.00 | November ..401.40 
December. . 237.30 | December. .433.45 








Total, yr. .2194.40 | Total, yr...4000.00 
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P. H. & F. M. ROOTS Co., 


GAS EXHAUSTERS. 


Connersville, Ind. 





Exhausters with Combined Capacity of 75,000,000 Feet per Day Sold Last Season. 


BYE-PASS VALVES. 








GAS VALVES. 





AUTOMATIC GAS GOVERNORS. 
PIPE FITTINGS. 














New Design 
of 
. Direct 
Connected 
’ ‘Engine 
and 
Exhauster 
/ on Same 


\ Bedplate. 











This Design 
is Used 
for all 

Exhausters 

from 
No. 7 
to 
No. 10, 


inclusive. 





Write for Illustrated Catalogue. 
Estimates submitted on application. 


P. H. & F. M. ROOTS Co., 


Commnersville, Indiana. 
COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 
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THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA,, PA. 






























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





BUILDERS OF 





Ph ehhh tat LTT LLL LLL LLL LLL LEE U ETI eer 


Standard ** Double Superheater’’ Lowe Apparatus, designed for the use of Naphtha, Crude Olf, or “"Distillates,”” 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coai, or Gas House or Oven Coke. 











— 


PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS 
CONSTRUCTION CO., 


ENGINEERS and BUILDERS, 
FORT WAYNE, INDIANA. 


Water Gas Apparatus... 
Improved Double Superheater Settings, 
Improved Single Superheater Settings, 
Special Designs for Small Works. 


Our — is designed to use any grades of Oils or Naphthas, Gas House or 
Oven Coke, or Anthracite Coal. Results are Guaranteed. 


Coal Gas Apparatus... 


Agents and For FRED. BREDEL—Washers and Purifying System, Mouthpieces and Bench Castings. 








For CEO. SHEPARD PACE’S SONS—Walker Ammonia Concentrators and Sulphate Stills, 


Builders Walker Patent Mouthpieces. 


Manufacturers of THE WESTERN GAS VALVE, all Iron, Double Gate, 4 to 36 Inch. 
Purifiers, Condensers, Scrubbers, Street Main Specials, Iron Roofs, Iron Floors, Oxide Elevators and Gonveyer Machinery. 





New York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 


ome NEW YORK MARINE PAINT CO, 
LUDLOW VALVE MFG, 00, Ssccemors vo sRAGe & ADDN. 




















MANUFACTURERS OF Qs f ie a AS ’ 
4 
VALVES, eta % 
Double and Single Gate, 4 in. to 72 in., outside and eee tM 
inside Screws. Indicator, etc., for Gas, MANUFACTURERS 0F2 OF Se 








Water, Steam, Oil and Ammonia. 


PAI N T “a's” Holders 


And all Ironwork about Gas Works. 
POU CHE BE Psi, N. WY. 


CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Etc. 


Also, Cate Fire Hydrants with and witnout Independen 
Nozzle Vaive. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 
Chicago Office, 24 West Lake St. New York Office. 28 Platt St. 
St. Louis Office. L M Romsev Mig. Co.. 810 North Second St 


GASHOLDER TANKS AND The Cas Engineer’s 
revives tar Wenand in ayinas, "GAS WORKS MASONRY COMPLETE | Laboratory Handbook. 


Plans prepared and Estimates furnished at short notice. By JOHN HORNBY, F.I.C. 
OFFICE AND WORKS: 


038 to 954 River St. & 67 to 83 Vall Av. J. P. WHITTIER, Price, $3.50. 
TROY WY. 70 Rush St., Near Division Ave., Brooklyn, N. ¥.| A. M. CALLENDER & CO., 82 Pine Street N. Y. City 





SEND FOR CIRCULAR. 
SEND FOR CIRCULAR, 
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NATIONAL GAS=a WaATER Go., 


218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY TWO YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 





Plans and Hstimates Upon Application. 





IRWIN REW, President & Treasurer. 


N. A. McCLARY, Secretary & Gen’l Manager. 


E. E. MORRELL, Engineer. 








CONNELLY IRON SPONGE AND GOVERNOR C0,, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





“TRON SPONGE.” 


substitute for lime. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
We guarantee a large saving, both in cost of material and labor. 





AUTOMATIC 
GOVERNOR. 


OVER FOUR HUNDRED NOW IN USE! 
WILL PAY FOR ITSELF WITHIN A YEAR! 


NO WORKS COMPLETE WITHOUT IT! | 
ITS SERVICE SECURES PERFECT DISTRIBUTION |: 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 


iT 18 THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





STEAM JET 
EXHAUSTER. 


Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
Compensator and Bye-Pass Valves in the most compact form possible. 
little space ; “uses very little steam ; 
10 to 15 per cent. No works too small to use them profitably. 


Occupies but 


saves formation of carbon in retorts; increases yield 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO, No. 365 Canal St, New York. 








Practical Photometry. 
A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


3 


By William Joseph Dibdin. 


Price, $3.00. 


A. M. CALLENDER & CO., 
32 Pine Street, N. Y. City. 





BOOKS. 


DISTILLATION OF COAL TAR AN 
AMMONIACAL LIQUOR. 
By Gzrorez Lunar. Price $12.50. 


A TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND OANNELS. 

By Davm A, Granam. 8vo., Oloth. Price $3. 

Orders for these books may be sent to this office. 


Ae M. CALLENDER & CO0., 
$2 Pine S2., N. Y. Orry 








DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated,Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. Itis now 
used by the largest gas companies in the West. 


Full information, pce ne paper Bema and prices 
delivered in any locality, furnished on application to 


H.W. Douglas (*cts¢capan) Ann Arbor, Mich. 








IRON MASS 


For Gas Purification. 
Acts immediately, and more efficiently 


than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Oreek, Brooklyn N.Y 





The American Gas Engineer 
and Superintendents Handbook. 


By WM. MOONTHY. 


S88O Passes, F*wll Gilt Morocco. F rice. $8.00. 


A. M. CALLENDER & CO., 32 Pine St., N. Y. 
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mrp PE RAKINS & GO,, i sues 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals «« Cannel. } | 
Ocean Mine Youghiogheny Gas Coal, . 


From Ealtimore. 








Clinch Valley, ThackersLogan Gas Coals 


From Norfolk, Va. 


Old Kentucky Shale and 0. K. Boghead, 


From Kentucky, 


The Most Valuable Enricher Now Obtainable. 
Second Only 1 tot the Celebrated Australian Shale. 





Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more delivered at any required point in the United States or Canada. 








BERWIND-WHITE GOAL MINING COMPANY'S 





~ Ocean ere oes Gas Coal. 





s STRIGTLY High Grade..... 

Offices : Carefully prepared. 

58 Broadway, New York. For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 








Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number ¢e¢ copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Coal Co.. 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COr: EE. 


MINES, = «+ Clarksburgh, Harrison Co., West Va. 
WHARVES, = = «= Locust Point, Baltimore, Md. 
OFFICE, = + -+ 44 South Street, Baltimore, Md. 


ROUSSEL & HICKS, } cpuvns, { BANGS & HORTON 
71 Broudway. N. Y. 60 Congress 8t.. Boston 


HENRY G. SGHEEL, 


Tidew — Sales sas and Shipper of High Grade Wastsieso- 
land Vein. ‘Thorsughiy se and West Virginia 
Thoroug reene 


GAS COATS. 


Superior Kentucky Gas Cannel, Connellsville and Mountain 
Coke, Clearfield and Cumberland Vein 
"Steam and Smithing Coals. 


Room 176, Washington Building, No. 1 Broadway, N. Y. City. 





—— Tan — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =< Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations ca 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office : 
Room 720, Reading Terminal Building, Phila., Pa. 
Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 





WILBUR H. TOWNSEND, 


BROKER AND DEALER IN 


Naphthas, Gas and Fuel Oils and Crude 
Petroleum for Gas Companies. 
Room 164, 29 Broadway, N.Y. City, 


KELLER ADJUSTABLE 
COKE CRUSHER, 


Simple, Durable. Willi 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 
Columbus, Ind. 
Correspondence Soiicited. 


GREENOUGE’S 


“DIGEST OF GAS CASES.” 


Price, $6.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gas 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 








Strong, 











been published in this country, and is most com © 


plete. Handsomely bound, Orders may be sent tc 


Ae M. CALLENDER & CO., 32 Pine St., No.1 


EpmuND H. McCu.LLouGn, Prest. Cuas, F, GODSHALL, Treas. H. C. ADAMS, 


THE WESTMORELAND GOAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO. 


OHIO CRUDE OIL, 


88 to 41 Degrees Gravity. 








‘Toledo, O., and Pittsbureh, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. : 








Correspondence Solicited, 


GAS OIL. 


26 Broadway, New York City 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. — 





Cuas. E. Grecory, Prest. Davin R. Daty, V.-Prest. & Treas. 
H. D. ABERnetsy, Sec. 


J,H. GAUTIER & COMPANY 


GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 








LACLEDE FIRE BRICK MFG. CO., 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Oupola Linings, every description of Firé 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, ete. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street 


8T. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 





AND EVERYTHING IN THE FIRE CLAY LINE. 


ADAM WEBER, 


Manhattan Fire Brick and Enameled 
Clay Retort Works 


Works, Weber, N. J. 
Office, 683 East 15th St., New York. 








Modern Recuperative 
Furnaces 


Standard Fire Brick and Gas Retorts. i 










Ve hh 
Fire Brick 


AND 
Cray RETORTS# 

















Works, 
LOCKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Conestoga Bldg., Wood & Water Sts. 
PITTSBURGH, PA, P.0. Box 373. 


Successor to WiIiLtITAM GARDNER & SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 











(ESTABLISHED 1856.) 

NM EXCELSIOR FIRE BRICK & CLAY S 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 

Pieces making up all bench wort. jtnt, Ht a nt 
and thorough in its work. Fully warranted to stick. 

In Casks, 400 to 800 


HENRY MAURER & SON. 
ETORT WORK 
Clay Gas KRetorts, 

GEROULD'S IMPROVED RETORT CEMENT. 


In Kegs, 100 to 200 
In Kegs less than 100 “* 


Cc. LL. GHROUVULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Ocntralia, Ills, 


wT “ fe 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jacoard Building, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 





Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Fall Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 
We have Greatly Improved our Recuperators. Coal on 








Coke can be used as Fuel in Furnaces. 


Theo. J. Surru, Prest. J. A. Taywor, Sec’y. 
A. Lamsia, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim: 
mey Tops. Baker Oven Tiles 12x 13x23 
and 16x10x2 





WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sole Agents for New England States, 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous Iustrations. 





Price, $3.00. 





A. M. CALLENDER & CO., 32 Pine Street, N. Y. City. 
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FRED. 


BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 





Recuperative Furnaces, Washers, Condensers, 


Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


No. 118 F'arwvell Avenue, - - 


Milwaukee, Wis. 








FLEMMING’S 
GeneratorGas Furnace 








Materials furnished and Benches erected by 


J, H. GAUTIER & CO., - Jersey City, N. J 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 





_.. \AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. ; 
A. M, CALLENDER & CD). 
2 Pine Street, N. ¥ 








A CONVENIENT 


Special Trays for Iron Sponge or Oxide of Iron. 








BINDER for the JOURNAL | <*¥Rews-tRavs. seeciam 
| Reversible, Strongest, Most Durable, Most Easily Repaired. 

STRONG. 
saipanin WO da 
aes Te 
= sS K€ 
CHEAP. | ya ’ 
HANDSOME. vaya’ wWXY 
Price, $1. | 


306-310 Eleventh Avenue, New York. 
A.M. Callende | 





We also make the Cheapest and Strongest 
& Co., 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 


en Send for Circul 
N.Y. om} for Circulars. 


| 








Farson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND. FOR BURNING BREEZI 
R OTHER ERIAL. 


PARSON’S TAR «BURNER. 


FOR UTILIZING OOAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to.anv responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


H. E. PARSON. Supt., 621 Broadway, N. Y. 

























American Gas Light Journal. Mar. 16, 1896. 


DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Ofice & Works, Waltham, Mass, Boston Office, R'm 18, Vulcan Bldg, 8 Oliver St 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 

















Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


' Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGINEERING COMPANY, 


oO INCORPORATED, 


Conestoga Se PITTSBURGH, PA. 


MANUFACTURERS OF 

















F. L. SLOCUM, Prest. 


Gas Works Machinery of all kinds, } SAM'L WOODS, Trees 


PATENTEE AND OWNER OF 


PITTSBURGH WASHER-SCRUBBER, 
FELDMANN AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors, 


The Erection of Bi-Product Coke Ovens 
a Specialty. 
_ Faux System of Recuperative Benches, & 











JAS. GARONER, JR. 
SOLE CONSTRUCTOR AND BUILDER. 


_ AMMONIA MACHINE, NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box..Center Seal Cap. 














Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at.a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time.to make the change, as the work can be done to good advantage during the 
season of your lightest “output. 

For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 
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BARTLETT, HAYWARD & CO. 


BAL TIMOoRSES, MD. 

















PURIFIERS. 




















Triple, Double & Single-Lift 

GASHOLDERS. i 
3 : CONDENSERS. 
[ron Holder Tanks. a 








Scrubbers, 


Bench Castings. 


ROOF FRAMES. 








OIL STORAGE TANKS. 


Girders. 

















Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. 


269 Front Street, East, - - Toronto, Canada. 


ENGINEERS AND BUILDERS 


OF THE 


Improved lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled gf = 


Catalogues, Pliane and Eetimeates Furniehed upon Application. LOWE WATER GAS APPARATUS, MERRIFIELD-WESTCOTT-PEARSON SETTING. 























-» ~ Iececinseatehatevanaicoee ticaeeneatennaltaae abides see 
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R. D, WOOD & CO,,**Z:=:. =: The Mitchell Scrubber, Patented. 


400 Chestnut Street, Philadelphia, Pa. “$$ (ai tll 


MANUFACTURERS OF 


CAST IRON PIPE. 




















Hitigiiiae 


—— wae ——_ wm 1 





BUILDERS OF = AW a RW uw’ a (a) if 
Gas Holders, ) i a 
Single, Double and Triple Lifts, with or without Wrought Iron : t a | ae 
or Steel Tanks. if ti | ee 






PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor 


Send for Pamphiet. 
Dunham Patent Specials. 




























ISBELL- PORTER CO.., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. =0rficts= Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


{aKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 






























BUILDERS OF 


Gas Eioliders. 
Single and Multiple Section Gas Holders a Specialty. 
Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


‘inte For Round, Oval, or “D” Retorts. 


ILLUMINATING GAS! FUEL GAS! | 


THE LOOMIS PROCESS. 


Now in suceessful open at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 
Henry Disston’s Son’s Saw Works, Tacony, Pa 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished.., 


BURDETT LOOMIS, - - Hartford, Gonn. 











To Gas Companies. 


We make to order CAP BURNERS to burn any amount 
under a stated pressure. Send for samples. 


Also, SERVICE OLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS. 






oOo. aA GEBFROR AER, 
- 948-N. Sth 8t.,Phila., Pa. 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 














H. RANsHAW, Prest. & Mangr. T. H. Brron, Asst. Mangr 
WILLIAM STAcEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING CO 


Established 1851. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


# ©Coal Gas Benches, Roof Frames, 
ss OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


, Cincinnati, Ohio. 


George Shepard Page’s Sons, 


Sole Agents for 


The ‘Standard’ Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids, 


The Berlin Center Valve. And Contractors for Ammoniacal Liquor. 
No. GOS Wall Street, New York City. 
GEORGE R.ROWLAND,| H.C. SLANEY, _ T. G. LANSDEN, 


Formerly with the Continental iron Works. 


Draughtsman and Constructing Engineer. C'as Hin.e2ineecr | Consulting and Contracting Gas Engineer 


| 
Drawings, Specifications and Estimates furnished for the con ixt tree rooklyn ~ Estimates, Plans and Specifications for New Works (Coa 
struction of pew works or alteration of old works. Special 4668 h 8 t, B kl ? N.Y | or Water Gas), and for Extensions or Alterations. 
attention given to Patent Office drawings. Plans, Specifications and Estimates furnished for New | 
Office, No. 245 Broadway, N. Y. City. Works, Alteration or Extension of Old Plants. | Room H, 108 N. 4th St., St. Louis, Mo. 


WM. HENRY WHITE, 


No. 382 Pime Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


eee G aS a) O : d 2 rs Sept 
Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


J AMES p F Successors to HERRING & FLOYD, 
LOYD & SONS. Oregon Iron Works, 
West 20th and 2ist Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL.KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Peree gi Regenerative = Half Petit Che: Furnace mdensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealin 
Retort Lids, Hydraulic Hoist Grenee, Te hae eee Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always eo hand. . 


WOOD’S GAS ‘SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 





























SCIENTIFIC BOOES. 





GAS MANUFACTURE, by William Richards. 4to., with HEAT A MODE OF MOTION. By John Tyndall. $2.50. | AMERICAN PLUMBING. By Alfred Revill. $2. 
numerous Engravings and Plates, in Cloth binding. $12. tHe MANAGEMENT OF SMALL GAS WORKS. By CEMENT ; A Manual of Lime and Cement, their Treatmen 
TECHNICAL GAS ANALYSIS. $3. C. J. R. Humphreys, $1. and Use in Construction. By A. H. Heath. $2.50 


GAS CONSUMER'S GUIDE. $1. MANUAL FOR GAS ENGINEERING STUDENTS. By D._ 
GAS CONSUMER'S HANDYBOOK, by Wm. Richards,C.E.| 14e. 4 cents. ELECTRICITY. 
sensi. | THBORY OF HEAT. By J.Cleck-Maxwell $1.00. ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
PRACTICAL TREATISE ON HEAT AND VENTILATION, AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R.; Sees, Some Storage and Distribution. By 
with Special Relation to Illuminating, Heating and Cook-| Arnold. $2. P » 
ing by Gas. By E. E. Perkins. $1.95, ~ | DIGEST OF GAS LAW. $5. ELECTRIC TRANSMISSION OF ENERGY. By G. Knapp 
CHEMISTRY OF ILLUMINATING GAS. By Norton H. | DISTILLATION OF Coad, TAR AND AMMONIACAL | 


Humphrys. $2.40. LIQUOR. By Geo. Lunge. New edition. $12.50. | ELECTRICIAN’ S POCKETBOOK. By Monroe and Jamie 


PRA AL TREATISE ON HEAT By Thomas Box. 24' A TREATISE ON THE COMPARATIVE comments | son. $2.50. 
*. VALUES OF GAS COALS AND CANNELS. By D. A. | MAGNETISM AND ELECTRICITY. By J.Overend. 40 cis. 


; Graham, $3. 
sane PHOTOMETRY : & Guide to the ‘Study of the | 
PRifeasurement of Light. By W. J. Dibdin. | THE AMERICAN GAS ENGINEER AND SUPERINTEND- | DYNAMO BUILDING. By F. W. Walker. 50 centa 
CHEMICAL TECHNOLOGY : Vol. 1., Fuel and ~ Appli-| ENTS HANDBOOK. By William Mooney. $3. | DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
cations, $5. Vol. II., Lighting, $4. A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof.| Hospitalier. $2.00. 
IRONWORK: Practical Designing of Structural Ironwork.| _ Victor Von Richter, $2. |PRACTICAL MANAGEMENT OF DYNAMOS AND MO 
By H. Adams. $8.50. ILLUMINATING AND HEATING GAS. By W. Burns. $1.50| TORS. $1. 


GAS WORKS: Their Arrangement, Cositrudiion: Plant and ; Se tog MECHANICAL ENGINEERS. By H. | pRACTICAL GUIDE TO THE TESTING OF INSULATED 
Machinery. $5. $2.50 | WIRES AND CABLES. $1. 
LIQoD FUEL FOR MECHANICAL AND INDUSTRIAL | wien ON MASONRY CONSTRUCTION. Baker. $65. | ELECTRIC LIGHT FITTING. $2. 


@&-PURPOSES. By E. A. Brayley Hodgetts. $2.50. 
GAS ENGINEER'S .eeearony HANDBOOK. By Jno. 
COAL, yo = ae COMBUSTION OF. By Thomas | Hornby, F.LC. $2.50. 7 | | PRACTICAL ELECTRICITY. $2.50. 


ee (GAS LIGHTING AND GAS EITTING. By W. P. Gerhard, | ELECTRICITY FOR ENGINEERS. $2.50. 
COAL: Its History and Use. By Prof. Thorpe: . $8.50. +ELECTRIICITY, Its Theory, Sources and Applications. By 


THE GAS WORKS OF LUNDON. By Colburn. 60 cents. sheetines: PLUMBING. By P. J. Davies. $3. John T. Sprague, M.LE.E. $3. 


..The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 


above prices. We take especial pains in seeuring and forwarding any other Works that may be desired, upon 
receipt of order, All remittances or be made by check, draft, or post office money order. 





A. M. CALLENDER &-CO., 32 Pine Street, New York. 
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GAS AND WATER PIPES, GAS METERS. 


THE OHIO PIPE COMPANY, 


uma WARREN FOUNDRY AND MACHINE CO. 
Cast Iron Gas & Water Pip, saosin A. - —. i 


= Cr CAST IRON WATER AND GAS PIPE, 


GENERAL FOUNDERS AND MACHINISTS 4 
Columbus, Ohio. FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., eto 




















Cast Iron Pipe 











| ee 
| 
ML. J. DRUMMOND, ee cir borisosor, Brat, Bee ide, Pan. Pa 





For Natural or EMAUS PIPE FOUNDRY. 
Artificial Gas, | (ae [mm r 
Flange Pp ipe, SPECIAL CASTINGS AND LAMP POSTS. oa 


CAST IRON PIPE AND SPECIAL CASTINGS 


Also, FLANGE PIPE, LAMP POSTS, Etc. 


Electric Light Posts. once, curv suiting, 192 Braivay, ¥.7. 








WATERGUASTIEL | JOS. R. THOMAS, Management of 
The Addyston Wo. 32 Pine Street, N.¥. City. Small Gas Works. 


Pipe & Steel Co a ee A. M. CALLENDERB & CO., 32 Pine 8r., N. Y. City 
aa 


Cincinnati, ©. _ |{as Engineer and Contractor. the Gas Engineer's 
Pee ee ae Laboratory Handbook. 




















The Chemistry of | Contracts taken for all Appliances | RS a eT ae 
h4 L4 HD » F.LC. » $2.50. 
Illuminating Gas. required at a Gas Works, sig — 
By NORTON H. HUMPHRYS. Price, $2.40. Either for New Works or Extensions to Qld Plants | Ae M. CALLENDER & C®O., 32 Pine Sr., N. Y. Crry. 


A. M. CALLENDER & CO., 32 PINE &., N. Y. Ory. 


1894 DIRECTORY 1894 


OF ADZEMEICAN aA COMPANIES 


Price, - ~ ~- $5.00. 


A. M. CALLENDER & CO., er No. 32 Pine Street, New York. 


METRIC METAL COMPANY, 


MANUFACTURERS OF 


DEY GAS METERS 


For all Kinds of Service. 


A180 MAKERS OF THE 


MATCHLESS GLASSIG GAS COOK STOVES AND RANGES. 


Send for '96 Stove Catalogue... . -Paectory? at Hrie, Pra. 
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NATHANIEL TUEMTIS, 


153 Franklin St., Boston, Mass. 
ow. i eae - - Manager. 


ANUFACTURER 0: 


DR WZ GAS METERS. 
Station Meters of any Capacity. 


al Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
tne best fheties for manutac. METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


turing, is 
oe renters Apparatus for the Chemical Testing of Gas and Gas Liquor. 

















CHARLES E. DICKEY. CHARLES H. DICKEY, 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 21 and 22. 








CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 
“Success” and “Perfect” Gas Stoves. 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street, Philadelphia, Pa. 


MANUPACTURERS OF 


Gonsumers’ and Station Meters, 
Standard Photometrical#<Analytical Gas Apparatus 


“* SUN DIAL” Gas CooKING AND HEATING STOVES. 


Particular attention given to Repairing GEORGE B. ante Agent, 
Me >ter s and Scientific Apparatus. ... . 113 Chambers Street, N. Y. City. 


THE KEYSTONE METER CO., 
Faetory and Office, ROYERSFORD, PA. 





























WESTERN MANAGERS: ‘PACIFIC:: 
CAHILL, SWIFT & CO., WIESTER & CoO., 
121-207 South Seventh Street, 15 & 17 New Montgomery St., 
ST. LOUIS, MO. SAN FRANCISCO, CAL. 





Gas Meters and Gas Stoves. 
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GAS METERS. GAS METERS. GAS METERS. 
Established 1834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. _ PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Manufactorics: GAS STOVES. Bi ceaix Saanaconnngt 
ee SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. ) wee meters, with Lizars “Invariable Measuring” Drum. | 222 sutter Street, San Francisco. 








HELME & McILHENNY, 


(Established 1848.) 


(Gas Meter Manufacturers 


1339 to 1349 Cherry Street, Philadelphia, Pa. 


Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 
AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS. 


D. McDONALD & CO., 


Established 1854. 





oT 








1564 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 








MANUFACTURERS OF 


P Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 








(Established i881.) 


THE HILLEN METER CO., 


Manufacturers of Gas Meters. 
All Sizes of Meters Constantly in Stock. Liberal Discount on Application. 


a Special Attention Paid to Repairing Meters of All Makers. 





‘Address aH Communications to 


JOHN J. HILLEN, - -  .200 Baltic Street, Brooklyn, N. Y. 


NOT CONNECTED WITH ANY OTHER ESTABLISHMENT. 

















































— a, 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this page every alternate week 








For smooth and quiet running. 
U N E QU A E D For simplicity of construction and grace in design. 
For general reliability. 
SECO E ERE TEETER EEE E HOSE EEE ES SEES ESE OERES ESE EEE EE ESE SEES SEES SESE EEEEEESEEEEE EEE SHEE EE EES For close regulation of power. 


150 MEDALS AND DIPLOMAS. 


The “OTTO”.-The First. 


The First to use the four-stroke cycle. The First to admit well: measured and distinct charges of gas into 
an air space. The First in the adoption of poppet valves. The First to develop the tube igniter, with 
automatic or timed firing. The First to have a reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NOISELESS GAS ENGINE COMBINING EFFICIENCY & SIMPLICITY. 

















Our SIMPLICITY, 25 far as is 
° ible, with good de- 
Golumbian - —. 
1 sign and perfect Work- 
Sty é ing. Built on scientific 
iS FITTED principles, with a view 
With removable seats and 
acre to HIGHEST EFFICIENCY 
‘With Patent Alloy Tube, 
_ good for one year. ¥ 
With timing device for igni- 
tion, preventing starting 
backward; or with elec- 
tric igniter. Sizes, 


OVER 45,000 SOLD. One to 250 H.P. 


The First and Only Eneine To-day to Please Every Purchaser. 








DEMONSTRATION 


It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 

The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 
For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


“OTTO GAS ENGINE WORKS,’ Inc., 33d & Walnut Streets, Phila,, Pa. 
_ NEW YORK 18 Vesey St BOSTON, 19 Pearl St. CHICAGO, 245 Lake St 








